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- )V * ^ {f h ti h „ & R H 2 J4 , m *B * f o 7 y m it R JES tc 4 o r 

^ & # £ * £ o fz t 7L \% „ 7i-;i/gli7 -;f ftSiDi: i 0^^7;p 

( I ) ko^t^WE] 

(I) O E 1 14 , E 2 tR$L-C 2il|^S (E) SriffiL 
^*Rl614afeT*S 0 f£ 2 fiffi it & * ( E ) f4 % f£ K Jfc \z I y) % it -t Z> 
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ft x h O X <b L&V»»t*oTt i ^ 0 

2 ffi ig * (E) UTIi, - CH 2 OCO-if;li-CH 2 OSO 

t li, tft-PfL, - H & ~ C H 2 0 H T * 19 , Kb # ^ - C O X ( X \t ^ 
n y > 0 ^ ) i tz \± - S O 2 X -C * & $ # rt ? ^ tfb *i * o £L T . 2 <ffi £ 
ft &. ( E ) ^-CH 2 OCO--C*^t^*fJi:f tftPIt^o 

& %0 * m v> n Z> o 1" to *> , g ift £ -f 4 <fc (V) 4> o R A F K *t ft 
1- 4 ft (R A ) * ^" 4 it & % (I) * fli T , *&m<0 ELfc* ft o Z 
tti^ e&*fi0^ft-CtiA** 1 S«t-C*ofc<b'&!» ( V ) Sr « aS T 
£4o H«M-ffc£"% (II) t L X R B (OfllaS*** & 4 <Dit&%0 & ffl 

H , R A F <£> « it rt ? *S 9t X h Z> -ft # m , 7 y * <fc & Ed tc «fc Y) ft ffi HJ 

, it & ( I ) <^ ft =f- * ^ s 2 0 0 JSJL T O t co % «f i L < li 53* ft * s 5 
0-2 0 0 "C & £ O 7 -y ^ 4fc ^tfs Ip tf «b ft & o 

lfc£-!gj ( I ) i: LTIi, E 1 ifi - C H 2 O H T * 4 <fc % (la) . 
£ L < , # K R A R AH T* 3b 2> it&VB (Ia-1) J& s *f U<, R A 7& s R 1 
•CafeMfc^* (Ia-2) "5 frtt#3 Lv> 0 

R A C H 2 0 H (la) 

R A H C H 2 0 H ( Ia-1) 

R 1 C H 2 O H (Ia-2) 

fc£L, RMi, fk^!»(I)U4J»t4fEl*fc|B|i:**<:*i-« R A H *i 
, l fiffi & fP #t -fk * m * > ^nyyifi^fn^-fbTk^^^ Afai?^ 
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ryr^^r^S, Sfcii^ny; ( t ;u =j * v t ;w * )V) &*mt Q 
tL(, Klftl-i 0^7*+«'*i , fti:ffUt>. T ;u * )\> & ti 

f± , > ?- ;u 3£ , J- f- ^ * . y° 7 ^ ^ ^ ri* ^ if t> ft & 0 # 

s e c -r^^, t e r t - 7f-;P*^7& ? ^ft>tl£ 0 

7;^^yS«^||a 1 - 8 ** ^ t L V> 0 T A/ =f * V T /U 4r >U * £ 
L T J± ^ Xh+y^f 1 - yo^^yif j^, 2 - ■/ O sK 4f 

-> ^ ;U 4<3t ff <b ft & o 

R J ;\ u r y T )V * )V & X' 3b %> m £ <n ^ o Y v w. T- t LTIi, IS 

^ „ 7* o ^ ;]/ & % 2 , 3 , 4 - v ^ n 

s 1- (3, 4-y^noy^y) ^ ;u g , 1 - (2-7otx 
h dr v ) if- ^ £4<3£ »f <b ft & o 

£ <b (Ia-2) Utli, 4S*OtIt<0^> <b , R 1 ^ 

R 4 (R 5 0) CH- (titzL, R\ R 5 U, Z ft r ft & jzl £ % 7 * * >u 
* > i/;liAD^/7)^^i«:f to ) , 2 , 3 - v ? n n •/ o fcf 
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fi> m > ifclixf *it44«i»|fHv>, f * to *> , -ft ^ % ( Ia-2 
) t L T li , -ft a" # (Ia-3) , 3 , 4 - v ? n n - l - 7' * / - )l> , 
i (i 1 - yn;W - ;u flF i L „ 
R 4 (R 5 0) CHCH 2 OH ( Ia-3) 

it£%Q (Ia-3) <i. R 4 rt ? > ^ & R 5 ^n - / d t';viT-i. 

& ij§ 2 -yn^'^-y- 1 - -7 0 n /W - ;u [ (CH 3 ) (CH 3 CH 
2 CH 2 0)CHCH 2 OH] tfft Uv> 0 

( I ) t L T l± > T ie ft & tf <b ft h o /:/:L 

CH 3 (CH 3 CH 2 CH 2 0)CHCH 2 0H, 

CH 3 (CH 2 C i CHC 1 CH,CH 2 0) CHCH 2 0H, 

CH 3 (BrCH 2 CH 2 0)CHCH 2 0H, 

CH 3 [CH 2 C 1 CHC 1 CH 2 CH (CH 3 ) 0] CHCH 2 0H. 

CH3CH2CH2OH % 

CH 2 =CHCH 2 0H. 

CH 2 C1CHC1CH 2 CH 2 0H. 

CH 2 CICH 2 0H. 

CH 2 BrCH 2 0H, 

CyCH 2 0CH(CH 3 )CH 2 0H, 

PhCH 2 0CH(CH 3 )CH 2 0H, 

CH 3 (CH 2 ) s 0CH(CH 3 )CH 2 0H^ 

PhCH 2 0(CH 2 ) 2 CH 2 0H, 

CH 2 =CHCH 2 0(CH 2 ) 2 CH 2 0H. 

CH 3 CH 2 CH 2 0CH 2 CH(CH 3 )0H, 

CF 2 C1CFC1CH 2 CH 2 0H, 
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:h 2 

H 2 OH 



/ t;H 2 OH 




X 



(la) 14. f 1 1C "TfgT' h Z> , t ?z \± & <D & \Z «t 
»9 §^i:^^T*l ^Mfc 1> "C £ „ fc fc IX , 3 , 4 - v ? n n - 1 
- 7 * 7 - /H4, US4261901-^-£r$R & t*Kffim£ ft & <Zr £fl CO ^ & T* # £ 
C'&jStlSo t tz. 2 -7Jl'3^ , >7)l'3-jl/f li, J . Am. Chem. Soc 
.,49,1080(1927), Bui 1 . Soc. Chim. 

Fr. , 1813(1960) , Can. J . Chem. , 43 , 1030 ( 1 965) , Synthes i s, 280 ( 1981) 
£ if K IB « £ ft & 2: & <0 & T- , & % \Z & % Z> 0 3-7J^^v 
T ^ 3 - /HIM fi , Tetrahedron Lett. , 36, 9161 (1995), J . Org. Chem. , 62 
, 7439 (1997) & fc* HIE « £ ft £ <k & CO ^ i£ "C ^ ^ K fiE T* § £ 0 v * * 
V 7 & ^-T Z> T )V - )vm 14 , Bui 1 .Chem. Soc. Jpn. , 70, 2561 (19 

97 ) & t° iz |B m £ ft £ <& & (75 ^ & -C , # 1» K fife "C £ £ 0 
(II) i:ov>r©|il] 

(I) teit&m (II) t£f££-£*o (II) tCR B li. 

, 1 <ffi & fD £Ht * 5?? * , ^nry 1 iffi&fnRlfcTK^*, njg^^ 

) ^ , i tz (4 ?&*B * -C "7 •/lftSKi:J:oTR liF t^i) ^ & 1 -fffi 
*1 * (R H ) "C & 0 , Ctt<bco*cotg«(iR A 2:|B]i:-C*)^o R B (4 , 

£ fig; -r h <t & w (in) ft? v m it mizm^ z> wo® fem t^-r^x ? 

iz , R A co If it t H # $ -£ ft ?5* <b -e- co ft it £ p i- £ co *««f i Lv> 0 

£ "b £ , # % £ & ^ T 14 R A is X V s R B <7) - ^ £ tz (4 M If & , 7 y 
fS^«r^trlitiSit4 0^»U^o £ h \Z , <k^» (III) 
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* <r> 7 v m & m ( * * n y y m m =f- <o « o ^ ) i* , 7 ? ^ it k js k # 
v> % # ^ a ^ k j& t r a 4 k ^ t & <o 5&* # * l < . a Kf n 7 v m $ 

li'l 0 Jf » % Jgl ± $ L < ; 1 0 - 8 6 « 4 % 3ft«fiF » i L < , 
1 0-7 6fl%^t t)^»tffH<, H»: 3 0-7 6 S£ ft % T & 

ft % (ID fi , rU IS p d d * ffl V> T t «t < , $ % ^jS+^^l&WO 

Jjm-?$LJ&-f * <fc^* (VI) t?*ortJ:^o 

(II) 4" E 2 li , ±fgtf)fc£ #i:-COXi/;li 
-S0 2 X (X(i, A D y>g^t*L> jfc ^ m. =f- $ tz li y y m 

<o **«f u^o ) -e * & <a u<, t")^it-coxfdbs«>45 

<t-£% (II) t ITIi, E 2 ^-COFt*Sft^fe (II 

b) L < > # R B £*R B F 1 £ <k^!» (IIb-1) L < % 

R B ^'R 2 -C* * <k#& (IIb-2) t *) t>ftUt o 

F C 0 R B (lib) 

FCOR BM (IIb-1) 

F C 0 R 2 (IIb-2) 

tztzL, R B li (II) *:^lt**J*trai:*i***i-o R BF1 

1 flfifi&ftsHfcTk^) iSr^t, R 2 H. ^ * J 7 *> * *> & , 

ttzlt, y<)U;\tJ<yy (r A* 3 * v 7 ;l/ 4- ^ ) ^> £ ^ 1" e 

R BF, Htli, R b f i o ( r b f i o {S x ^ 7 ;u * n l ffi & ;fa #Hb 
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" I 

Tie m & s * 7 * * n ( u ft m. m it 1 as fa m st \ t * m ) * 7 * 

Iff Lv>o £ tz „ R^O^nyvgf liiif^oTUl m ± -C * 

, ^/;liR 2 *©^ny>i|^^ l ~ 2 1® ri ? & If m J- £ tz it * ft T" 
, * <D m (O n > jig ^ o T 7 ? £ JK i 1 X h h <D iff £ L v> 0 R 2 
<h ITIi, ^ )V 7 >!✓ * D T ;!<- 3r ^ » x ^ )V 7 )V * u (mft&^ltTJl' 
* )V) & , ^ 7 * n ( 7 ;i/ 3 + -> 7 ^ # Ji- ) £ „ 5 l± ^ ;u 7 )V 

r 2 # s ^ ^ n T^^^^-cfc^^-g-oEltUi. l ~ 2 o 76 s # 
£ L < , M X » 1 - 1 0 tz ftp 4 L v> 0 K*JiiSfil*ii-C*o-C* 
3* ifc at it -c * o t 4 iv>o ^ jl> ^ n y y 7 ;u * ;u * W. m m it x $> z> 

$ ^ \Z f± , - CF 3 , - CF 2 CF 3> - CF 2 CF 2 CF 3> - CF 2 C 
F 2 CF 2 CF 3 , — C C 1 F 2 , - C B r F 2 . 3/:li-CF 2 CFC 
1 C F 2 C 1 ^ &m if h fl Z o ^^^ny;7;^^i^^Kij|t^ 
& 8r -fr K li , - CF ( C F 3 ) 2 , - CF 2 CF (CF 3 ) 2 , - C F (. 
C F 3 ) C F 2 C F 3 , - C ( C F 3 ) 3 m & m tf h *i Z> o 

*->T^*/H6»^ofltiSI±, Rill - 2 0 ( » 3 L < li^fll 
-1 0) ^7JV + ^i^t:#6t^*fgf Olii^ftl ~8<7) 
T ^ a * v ^ T- $ ft tz mm. X $> h <D -A* iff- £ L o 

R 2 ^\ ;\u y ; (7 )V n * is 7 )l< * )l>) &X $> & & £ (DW £ L 

T(i> - CF (OCF 2 CF 2 CF 3 ) CF 3 , - CF (OCF 2 CF 2 
CFC1CF 2 C1) CF 3< - CF (OCF 2 CF 2 Br) CF 3 |^ 
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M$ if h tl h o 

it&m (IIb-2) (i, 4SI^*ffltt© ( ^^, Tffilfc^ (IIb-3 
) (/;/:L, R\ R 9 (i % ft f *t & £ (z % ^ ;u /\ u y J 7 yv * )U& £ ^ 
-fo),-CF 2 CFCiCF 2 Cl tt>Z>it&m (IIb-2) , * fc f± N 
C F 3 C F 2 C 0 F J U>o 

FCOCFR" (OR 9 ) (IIb-3) 

ft-fr* (II) LTIi, T IB it G m &m if h ft Z> „ 

CF 3 CF 2 C0F, 
CF 2 C1CFC1CF 2 C0F^ 
CF 2 C1CF 2 CFC1C0F, 
CF 3 (CF 3 CF 2 CF 2 0)CFC0F, 
CF 3 (CF 2 C 1 CFC I CF 2 CF 2 0) CFCOF. 
CC1F 2 C0F, 
CBrF 2 C0F, 

CF 3 (CF 2 BrCF 2 0)CFCOF, 

CF 3 [CF 2 C 1 CFC 1 CF 2 CF (CF 3 ) 0] CFCOF, 

CF 3 CF 2 CF 2 0CF(CF 3 )CF 2 0CF(CF 3 )C0F> 

CF 3 (CH 3 CH 2 CH 2 0)CFC0F, 

CH 2 ClCHClCH 2 C0Cl o 

it&m (ID Utli, CF 3 (CF 3 CF 2 CF 2 0) C F C O F 
# \Z Wr t t ^ o %% it % <tiO it , <*JU7)V*a ( 7 A> * )V \Z - )V x - f Jl> 

ffc£-!fe (I) tit&m (II) tOEJS(i> E 1 «fc E 2 Ofjg is <fc 

ilt'H, £ £ x If E 1 - C H 2 0 H T* £> h it & m (la) t , E 2 
^-COXtiSft^ft (lib) o£(S»dU & *0 £ IS £ # K i f) Hi! 
•C # * o & R JC& « . m (61>T, »il tv^, ) O # £ t £ ^ Si L 
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x ii m m i <o & ft t iz m m -t & <d & m- m n m <n> & & h u * 

L v> 0 if 1 & ffl v» £ & £ ic (i , : s t D D ^ * > , jjr D D * ;l/ A , h 
'J x f 7 ? > , ^;l^'Jxf*7 5>l:f K n 7 7 > t <D 

m.^mma) s ^t l^o mm 1 ^«itii, ik£^ da) tit^m aib 

) O ^ * St L T 5 0 - 5 0 0 fi%it^<7)^!ifi 

-fk^-t/ (la) tit&m (lib) tORit-tli, HXtl^n^i^i 
4t4. -ffc^ft (lib) Ut, X tf7 v m&^-Cb Z> it&<®> v» 
±§£- l± H F >& ? 3&4ni- * fc t> „ H F <7)!St££iJ UT7**'J &m 7 y 
1t® ( N a F , KF#8Uv>) ^ h 'J T >W * ;b T ^ > £ R Jfc ^ * iz 
ff«^tUv> c H F tf>ffil£3Jli, fk^tl da) ifclifb^W (lib 

, HFOiK^J^f IL^^i^Cli, HF*rS3tS&«EK|S|#S-£-C 

r js m ft ^ m -r * <*> *f ^ lv\ r ;v * »; & m ? ? it m * m a m 

^oiiiit^li (lib) t,ztt l r 1 ~ 1 0 )v t -r z> <n tftt % L v» 0 

it&m da) tit^vo dib) ^Rsstii, - 5 0 

*c jsl ± -e 2b * <o j>m t l < , + 1 0 0 -cm t $ ii mm <d m & j&l r 

(III) lcov>TOS&9i] 

(i) tft&fy (ii) t wRicj-e tt-fk-frw (in) tfttm-fz 

o ik^% (III) 4 1 tf> R A li \k % %0 ( I ) is it S R A , R B ii -fk w ( 
II) tcl3»tSR B i:|S|-oagT**o Eli, E 1 t E 2 H S E)S Lt| 
«$*i/;2 1IgS-C*>), ±ffi?)*^#Mf <b ft* o fk^t* (III) co 
ft =f- s ii 2 0 0 - 1 0 0 0 -c * -& <t> , *a f -e O 7 y 5g it R I& * R 
rtCffVM^^'tlf^ Lv> 0 ^^f^^tr-5Mk^ll (III) 
^ L ^ -f < 4 & tz tb , mtsx-^y v x fk S JE& b# ^ ^ ffi 4> T fl- «? R J£^ ? 
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& m m iz & %> a * n &$> & 0 
ttz, (in) * o 7 ? m^mitmmvmtfifrz o it&%d 

(III) t Ltli, ffc#» (la) Mfc£«> (lib) © Kfc T & jft * 
4fc£-$J (IIIc) **#*L<, Hi:, ffc^ife (Ia-1) tit&m (IIb-1 
) t^RJEKJrO^/S-rSft^fe (IIIc-1) * s #tw$f 4 L < , it&%> 

(Ia-2) kit-fr®) (IIb-2) t R £ T £ J& 1" & ft % (IIIc-2) tf* t 

R A CH 2 OCOR B (IIIc) 
R AH CH 2 OCOR BF1 (IIIc-J) 
R 1 C H 2 0 C O R 2 (IIIc-2) 

tztzL, R A , R B -. R AH , R BF1 > R 1 , iJ J: R 2 Ji , Jil£i:|e]i: 

it^m (IIIc-2) <i. R'^R 4 (R 5 0) C H ft (IIIc- 

20) . R 2 7i f -CFR 8 (OR 9 ) T Z> it £ %Q (IIIc-21) , ttzl±R l rf 
xf;^, R^Ay^7J^nxf-jHt*ib4i^(DC FsCFjCO 
OCH 2 CH 2 CH 3 3& s &iLv^ 0 S<bK % fk-g-ftj (IIIc-2) l± , R 1 ^ 
R 4 ( R 5 0 ) CH-f*t), ^ O , R¥-CFR 8 (OR ! ) T* * £ <b £ 
% (IIIc-3) 7> ? #iL<. ktyfrlliti?®) (IIIc-30) rfftiL^ 0 
R 4 ( R 5 0 ) CHCH 2 OCOR ! (IIIc -20) 
R'CH^COCFR 1 (OR') (IIIc-21) 
R 4 (R 5 0) CHCH,OCOCFR« (OR 9 ) (IIIc-3) 
CH 3 (CH 3 CH 2 CH,0) CHCH 2 OCOCFR 8 (OR 9 ) ( 
IIIc-30) 

it£® (III) O^filUtli, Tlfi<k^%* ? ^Jf <b Hi, 
1 ] 

CF 3 CF 2 C00CH 2 CH 2 CH 3 , 
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CF 3 CF 2 C00CH 2 CH (0CH 2 CH 2 CH 3 ) CH 3 , 

CF 3 CF 2 C00CH 2 CH (0CH 2 CH 2 CHC 1 CH 2 C 1 ) CH 3 s 

CF 3 CF 2 COO (CH 2 ) 4 0CHC 1 CH 2 C 1 , 

CF 3 CF 2 COO (CH 2 ) 5 0CHC 1 CH 2 C 1 , 

CF 3 (CF 3 CF 2 CF 2 0) CFCOO (CH 2 ) <0CHC 1 CH 2 C 1 , 

CF 3 (CF 3 CF 2 CF 2 0) CFC00 (CH 2 ) 5 0CHC 1 CH 2 C 1 , 

CF 3 (CF 2 C 1 CFC 1 CF 2 CF 2 0) CFC0OCH 2 CH (0CH 2 CH 2 CHC 1 CH 2 C 1 ) CH 3 > 

CF 2 C1CFC10CF 2 CF 2 CF 2 C00(CH 2 )«0CHC1CH 2 CU 

CC1F 2 C00CH,CH 2 CK 

CBrF^OOCH^HzBr, 

CF 2 BrCF 2 OCF (CF 3 ) C0OCH 2 CH (OCH 2 CH 2 Br ) CH 3 . 

CF 2 C I CFC 1 CF 2 CF (CF 3 ) OCF (CF 3 ) C00CH 2 CH [OCH (CH 3 ) CHC 1 CH 2 C 1 ] CH 3 . 
CH 2 C 1 CHC 1 CH 2 COOCH 2 CF 2 CFC 1 CF 2 C 1 . 
CF 3 (CH 3 CH 2 CH 2 0) CFC00CH 2 CF (OCF 2 CF 2 CF 3 ) CF 3 , 
CF 3 (CH 3 CH 2 CH 2 0)CFC00CH 2 CF(0CH 2 CH 2 CH 3 )CF 3O 
[it 2) 

CF 3 (CF 3 CF 2 CF 2 0) CFC00CH 2 CH (OCH 2 CH 2 CH 3 ) CH^ 

CF 3 ( CF 3 CF 2 CF 2 0) CFC00CH 2 CH ( OCH 2 CH 2 CHC 1 CH 2 C 1 ) CH 3 . 

CF 3 (CF 3 CF 2 CF 2 0) CFCOOCH 2 CH (OCH 2 Cy) CH 3 . 

CF 3 (CF 3 CF 2 CF 2 0) CFC00CH 2 CH (0CH 2 Ph) CH 3 > 

CF 3 (CF 3 CF 2 CF 2 0) CFCOOCH 2 CH (0 (CH 2 ) 9 CH 3 ) CH 3 ^ 

CF 3 (CF 3 CF 2 CF 2 0) CFCOO (CH 2 ) 3 OCH,Ph, 

CF 3 (CF 3 CF 2 CF 2 0) CFCOO (CH 2 ) 3 OCH 2 CH=CH 2 , 

CF 3 CF 2 C00CH 2 CH 2 CHC1CH 2 CK 

CF 2 C 1 CFC 1 CF 2 C00CH 2 CH 2 CHC 1 CH 2 C 1 , 

CF 2 C 1 CF 2 CFC 1 COOCH 2 CH 2 CHC 1 CH 2 C K 
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°x° 

/ ^ Vs CH20COCF(CF3)OCF2CF 2 CF 3 
yCH20COCF{CF3)OCF 2 CF 2 CF3 

tf&mMtzit&W (HI) it. 7 7f«I^(7)^FI#i:Lttfflt 
i> *) , ft Jfe 1" * K JS i »? 7 7 X « B m m K « * ft. 7 * • # U S?r & fc 
(III) i:iJV>T»?*lK-CHC 1 CH 2 C 1 *Gthit& 

(I) tit&®> (II) ©Kf&T^sR L feYk-fr* (III) 

^ K ffl -c 6 X < . ^ O X 31 *5 ii & 7 y m it R I& £ £ ^ K ft 9 & j& 
frb. SEffl£j£»*<ZMt£-*J (Ill) ^^^tffllti (DtfW. t L^o 

isi^rftsitwai L/:t cists.^a, -> »; * y )\> * 9 a 7 o 

-7 h -f <js ri 5 ^ If P> ft Z> o 

[fk-S-tf (IVd) Co^TWRlfl] 
o?i:*||iflCiJv>tli, mit^-m (III) «i + t7 7|fl;U. 
ft£-» (iv) tt^o & *s * -e co 7 * jJHfc ii , ft^^i (iiic) £7? 

* # * * m ^ x m m * -e 7 ? m it 1- a & < 7 * 3Ht *£ - 1 ) , * * 

(± , i|7 7|ft ( 7 7 * ffc - 2 ) CiSfD^'ffi L<, # C 7 7 

(in) l r?#-^ l, z (ommzmmm feints c t 

\Z £ V) {t&WJ (HI) i 7 v XitLX it&VB (IV) tt^^Jfl 
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■ ■ ! 

7 V m it & - 1 T? 7 V m it & 'ft "9 # K 14 , <fc ^ 4fe (III) t77| 

# 7. i: £ jg « ( T > & 2 fc v> ? o ) ttRS^t, ft ^ % (IV 
) tti. 7 ^ ^ A* X 14 , fCini^tt, >F fS * T* # $ 
ii/;77|*'^^fflwTUv>, 7f ?S '14 *f 7 h L T ti , B. 3§ # 7 , ^ 
U 7A^x^jJi L < , & « fft * 31 & h m m if 7 K ftf i L o 
g X # a 4 1 <r> 7 y * if 7 ft !4 # ic pi £ £ tt -f % l o%&_tfcl-.&a>j&* 
8) m <0 Jft -C # 4 L < , 2 0 %&±. t + 2> (Dtf&izlfri L v-> 0 

7" v X ft - 1 K ffl v* S jg 2 LTIi, C-H^^^^Jf C- 
F^^^^it t^iI#4H L <i, $ h \z. , ^ ;u 7 ;i/ ^- n r ;b * > 

, i & ii , « x fit . a x jr ^ , & i xr m x m. * e. ^ « ^ & n 
jjjl _t <a is; * * « it * k *r -r & & *n o ^ « mm * * * 7 * * o it l £ *r 

**# * L $ <b Cil 2 fc L T (i , (III) <*> ?g fl? 14 tf* 

S^»«Srfflv»4«Oi»jfiL<, m\zit&® (III) fc 1 «*%JEl±* 

ii2ci«tLtii, dib-2) , m&-r *> it&m dvd-2) 

, ^ Jl- 7 ^ t n 7 il' * > I (FC - 7 2f) , ^ ji/ 7 il' t o x - r 
H (FC-75; FC-7 7^) % ^]P7;^D,f']i-f JH ( ffi 

ah % : 9 7 4 Y v 9 7 > 7 * > 7* v v ^ if , ■r^j-J*^* ) , 

? n n 7 )U * n jj - > ^1 ( j§ d° : 7 n > ;u - 7* ) , ^ n n 7 ;u * 
□ ^•1; x-f ;vi> ^ )V 7 ;w ^- n r /!/ ;w 7 5 > ilf, ^^7 

/l/*nh'jr>l/^Jl/T$>UE] , /F 14 «E # (Sp n D« : 7n'Jt - f 
) m m if h tl Z> o - O d . '<)P7J^DMJ7I' + J1'7^, it 
&m (V) iTfelifb^* (VI) (#4 L < J±ft£-« (IIb-2) , ^k«&» 

(IV) (» $ L < li-fk-g-W (IVd-2) ) Lv^ 0 tcft^ft (IV) 

, itt® (V) 4 7t \±it£%0it£- ^ (VI) ^ ffl ^ tzm& K JiRlSlfe^ 

ifejaa^sa k & * f« ^ • #iK2o*»is din cwl 
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T, 5teK*Ja±#*r^L<,#K10~10 0f&«*##*Lv,> o 

7 * SHI; ft 1 o 7 % ft R f& R Jfc ^ »i , /< y f - * sfc * fc « 2 ft 
^S^&H(, «f tc, R i£ JR * € ^ * <7) jft * <b , JJIL T U Bi 93 1- * 

itfE^5£ (t©2) *«#2L i^o ifc77*3ir^ii, A'^fj^fi 
Jfcl-&*£-K*5i/>Tfc, ii^^^-cni&l-^ # k: ^ ^ x % a % if 

[«^^^: (toi) ] RKSi:, ft^^ (III) £ i&ttE 2 i £ 

. «8* £ 4 o BfrJcO RI&iBJK i: RISE* Tt\ 7 v m iS X £ 

, & fig ft K ft #S L 4t tf s RJfc $ * 4 * ft o 

[ iS 81 # (t©2) ] RfD3?K}§&2£tt&«k, tt # * SB *& 1" * 

o Hlf J£<0 Rl&aSt t RJE&EE* TtN ft<£-^ (III) fc 2t7';|A- 

&M^5$; (f<o2) u ^ r ft & (in) £ ric i±, B# 

(in) - t u^, * 7t > &«:fr5$; (-e-o 2 ) 

n * -c -ft *» (in) * mm T'^rm-r & ir k a % ft^w (in) u*t 

7 y 3Hfc R Jd K Jfl v* * 7 y * * \t , /^ y f 4* 
■g-Kli, fk^!» (III) * <7>7kSsI£iMi*j- L T , 7 y S JSK ^ O fi: H? U 

mmmm t % & x i izy v m if * * & &ts<D t l < , ftci. 5 

^ fi Jtt ± t * * i 3 13 7 y 3g # X £ ^ ffi 1" & O rt ? iS ^ ^ <9 £ fb *f 
U^o i/z. afiro-fe^TSiSillfttift^icii, (HI 
) ^> 7K * R =f- IZ ft L T , 7 y £ -JBR ^ * 3 fJ MS » £ 4 S «fc 7 »C 7 7 
L&tt L < , #U<k^t> (III) CWLT 1 . 
5 Ml S & ± £ & £ «fc 3 K 7 vsttfXfcftifSL^lt&i £ to*. 
O jft <b $f 4 Lv> 0 
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7 y m it & 1 <0 7 -y m it R Jd © R Id JK 14 , 2 fflfi 2 j@ * ( E ) © * 

it £ i *) M £ it 0 4 »i - 6 0 *C £1 ± Hf o -ffc £ ^ ( III ) o * 

* £1 T tfft £ L < , R JEd JR sp , » W * , 43 «t I ft » ^ it © L * 1" 2 

© jft <b - 5 o v - + i o ot:^!|l:^fU<^ - 2 0 °c ~ + 5 ot# 

i Db^ffU^o 7 7 * ft R IS © R je£ EE * f4 # K PI 5e £ tt f, fE 
~ 2 M P a j& f , RIdJR$, 8 m , IIK^II?) L^t ^tS,fSJ> 

$ h K , 7 y * ft ft 1 £ ^ ^ K it *t C ii , R JCS ^ 4 s »c 

0 4 L V> 0 y f- ^ 5£ R J& K 43 V* T (4 , 7 y X ft R It- 

K C - H IS # * f t ^ % «r R JEd ^ * K ^ iP f & > i 7t i4 , & AS ftf- 
© *> s *t 4 L v» 0 Mm^^KB \z & v» X {4 , C-HM^-^ft 
^ftiftftti, 4 tz 14 , tn^*!i»tS^ © tfft £ L v> 0 d *l 
J: 0 , Ric.**»c#^El-4ft^W (HI) ^i$»i:77llkTl, R 
S$^iifl!li:iS]±$*no #tt*J«*Hi#W»±, 0 . l ~ 3 US m X 

C - H ft t L T {4 „ ft^-% (III) W^©^^ft^%T 

& 0 , # # $ M St it tK X ^0 4 L < , t *) t> if v -if > , r /u .x. > 
^^ffi U\ ic - Hjg^^*<fc^»o*lni*»±, ft£-^ (in) +. 
O*fI?-i:^LT0. 1-1 0 * )V % X h Z> (O ifi U £ L < . # C 0 
. l ~ 5 * ;u % x h Z> <d 5 L 0 

*D -t %> <0 ifi » £ L v> . Hi:> C - H @ ^ ^ # it & ® * 1JQ x. tz m £ 

«4 , RjE&**jjDEi-*o***f4Lv> 0 m&m <V J±tJ t L X l± , 0 . 

0 1 — 5 M P a 3&«JtJ 4 L 

ft#tJ (III) © 7 7 *ffcRlSTMi, ft^-tf (IV) ft^ 
ti (IV) 4'©R AF i4, R M; *f JS-f & * , R B F 14 R B i~ ^> mx 
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■tbh o r A *s j: xf R B # , * ft ft i flfi £$i & ft* % % > ^ n r y i m 

BF ii. -e- ft r ft , r^^r^i^-os, * jt a , r A & j; r B 
©**k#<e-j-&**«?-o i m&±&y ? m m =f- iz m & z ti tz m-e 

It £ «t» li , ^i^07)ciJI?^$4Ltv^U^ 0 & * <0 tK ^ 43 

Sfc, R A 4J J: C R B 4> JS^^S4t & (III) * 7 m 

it L tzm-t \z (4 v & (IV) 4>CR AF ^J:tfR BF li, 

if ^ffttsit^oT^^Li^it'Jbc.TU < , * as je 

# # *E L & 3£ *> * O ri* «F £ L < > tlcR'ii^R^O^Hf 
© T 7 ? * & ^ K « & 3 ft rt: 3£ * * tf> # # i Lk. 

£ £ , R A ^J:U f R B *07K«mf7i ? #«LT<)M7k^^^76 s 7 v m 
it £ gtf £ R A & «£ R B ^*^;u^ a r J Zit&Vo (I 

II) (IV) ic is it £ R A F & X XT R B F t± , * 

ft^ftR A &«t^R B <tl?]--<D^T-&£ 0 R A is i R B t6 s N lfflfi^T^S 
(R H ) f ^Si^^R^ii^R^li, ft -T ft , f£R H U*tJ£-r 
•2) R H F ~C <fc •?> o 

6 ffl + "CO 7 yflkKlS-Pti, 7 y*IK : ?-j0**A$ft*&it£W«j 
tS^^ttU^itj^c,, (IV) *<DR AF i3J;^R BF (4 7K^J^ 

=f- * $ t tt r~$> h <d & » 4 l 0 -r * b *, % r a & «t tf r 8 & , ^ 

ft-rftTfc^MT- £ # tr ^T-& S ffc£-^ (III) £ ffi ^ tz \Z li „ 
IS?Ctt-i ? 7 7|Ifi:tI?ii/:R AF i3M;R BF ^tMt'& 
% (IV) k%2> (Dtfft i L v>„ 

R AF fe«tO e R BF (4, -tft^ft^ ^ 7 ;u*niflSfig|o^ ^ 

7 ;i/ * n (a^Aoyy i m m fn k lb tK 3d ) * , ^ ;u 7 ;u * a ( ^ 
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xnJGg^##l-fflji&*D*Ufc7kaS) £ £ li ^ rt> 7 ;l/ * o [«B#;\n 

E F <i , E fc |SI - <7> gg N i /J li E 7 -y * it £ ti tz & T * £ 0 & # <9 
IT^a^^fli: LTIi, E * »c # ft .i" & * * 1R ^ O 1 IS Jtt ± ifi 7 
y m it £ ti tz m , i tz \i E * K - C H = C H - U ft tfft £ -f 4 « 
»i > I£ 8B ^ 7 y m fiX i 1 ft iJD L T - C F 2 C F 2 - t o g % 4$ # 
ilf ibti&o *7t, {b£-$f (IV) \±it&® (III) fc.Ji 1B| — « J6*C 14 «: 

\,* z tfrb , r af , r bf , i5iu f E F o^^<^<>nij^±{± > -en 
? ti y *f jb -t z r A , r b . fciiFEtaiisiir-ij^o & :b *> 

, R A , R B , EW^i < U 1 o|j7 7iftIlDt^fkL/:it*4 

o 

lb£-t> (iv) t Ltii, e t& s - c h 2 o c o - -e * & -fb-S-% (in) 

<D7 v fHb \z X *) 8H&.1T Zit&to (IVd) 4 L < , it&Vs (IIIc-1 

) £ 5t£ 7 ? 3Hfc L tzit&Wl (IVd-1) H { > <h «J *> t-Mb£-*to ( 

IIIc-2) Z^£7 v m<t L tzit&M (IVd-2) ^ifU^ 0 

R AF CF 2 OCOR BF ( IVd) 

R AF1 CF 2 OCOR BF1 (IVd-1) 

R 3 C F 2 O C O R 2 (IVd-2) 

tz tz t , 

R A F i5 <£ £/R BF : it-k % (IV) K is tt it I* t W\ C it Rfc o 

R A F 1 . R A F 1 iiR AH (:Jt£t^St* 0 „ R A H tf** ^ JR ^ £ ^ tr 

R A "^tK^T- * £ 4 4 h h m ^ \z it , R A H t R 

— CO * o 

r b f j . ^ )V , s D Y j i m n jfo *t {fc tR * N i/:ii^;w\Dy; ( 
R 3 : R 1 K # iS -T h £ T* $> *) , R'j&^atHC-T-Sr^t&v^lfe-C*** 
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* <D zk m M ^ <D £ X & 7 y m =f- U S m S £ ^ T* $> Z> 0 
R 2 : (IIIc-2) (ri5tt^>R 2 i|5l-^^T^^o 

£ <b iz , it&S&i (IVd-2) ii , mm&<D &fr h , R 3 t& ? R 6 ( R 7 0 ) C 
F-f^&ii^tfMfc^t/ (IVd-20) , R 2 i ? -CFR ! (OR 9 ) "C 
if <?> it £ %d (IVd-21) , $ tzli R 2 £ «t tfR^'^/U 7 * n i f- ;u ^ 
"C & Z> Ws tf> N s<)V7 ( 7" n tf ± y m 7° n k: )V ) ^ftH.^. 

R 6 (R 7 0) C F C F 2 O C O R 2 (IVd-20) 

R 3 CF 2 OCOCFR 8 (OR 9 ) (IVd-21) 

tz tz L , 

R 2 , R 3 :±iet[iIC^i*o 

r 6 : RUzttfo-t & mx *> *) , R'rfTkmm.* z ^ z % & & m 
&\zitR* t is] - com x & n , R A tfti.mm.i L *'atrmx&2>i%&[zi±m 
m * <d tK m m =f <o ^ x & 7 y m m =f- iz m m z ti tz & o 

r 7 : R 5 \z *f & -r & ^ -e h *) , R ^ JR ^ £ £ & -c * z m 

&izi±R s tm-<7>mx$>v). RT^^m^^* &ts&x t> z>i%&izi$m 
&*<D*m&i'(o£:xtf7 y mm^iz^%L2 n/z&o 

r\ R 9 :±f£tieii:^i*o 

£ <b \z s it&Wl (IVd-2) li. R 3 rt ? R 6 (R 7 0) CF-t*D, 
, R^-CFR' (OR ! ) f (IVd-3) 5& ? *f£Lv> 0 

miti?® (ivd-3) t±, j^T^^it ^ - h T8i? # * <> <k 

(Ia-3) tit&Sto (IIb-3) ZRBZitXit&m (IIIc-3) £L, 
Rffc£-» (IIIc-3) 7 y *ft (»* L < ti, 7y^#;*£ 

SrrgfflEtfCRJt-?**) 1" £ £ t £ «t ij ft <b £ 0 tz tz L , ^<Dti 

R 4 (R 5 0)CHCH 2 0H(Ia-3) + FCOCFR 8 (OR 9 ) (IIb-3) 
— R 4 (R 5 0)CHCH 2 0C0CFR 8 (0R 9 ) (IIIc-3) 
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■ i 

— -R 6 (R 7 0) CFCF 2 OCOCFR 8 (OR 9 ) ( I Vd-3 ) 

it&Vd (IV) <D McftM t L X \t s o g (Dit%ty)tfmif h tiZ a 
CF 3 CF 2 C00CF 2 CF(0CF 2 CF 2 CF 3 )CF 3 s 
CF 3 CF 2 C00CF 2 CF (0CF 2 CF 2 CFC 1 CF 2 C 1 ) CF 3 , 
CF 3 (CF 2 C 1 CFC 1 CF 2 CF 2 0) CFC00CF 2 CF (0CF 2 CF 2 CFC ] CF 2 C 1 ) CF 3 . 
CC1F 2 C00CF 2 CF 2 CK 
CBrF 2 C0OCF 2 CF 2 Br. 

CF 3 (CF 2 BrCF 2 0) CFC00CF 2 CF (0CF 2 CF 2 Br ) CF 3> 

CF 3 [CF 2 C 1 CFC 1 CF 2 CF (CF 3 ) 0] CFC00CF 2 CF[0CF (CF 3 ) CF 2 CFC 1 CF 2 C 1 ] CF 3 . 
CF 3 CF 2 C00CF 2 CF (0CHFCF 2 CFC 1 CF 2 C 1 ) CF 3 . 
CF 3 (CF 3 CF 2 CF 2 0) CFC00CF 2 CF (0CHFCF 2 CFC 1 CF 2 C1 ) CF 3C 
[it 3] 

CF 3 (CF3CF2CF2O) CFCOOCF2CF (OCF2CF2CF3) CF 3 , 

CF 3 CF 2 C00CF2CF 2 CF 3 > 

CF 3 CF 2 C00CF 2 CF 2 CFC1CF 2 CU 

CF 2 C 1 CFC 1 CF2COOCF2CF2CFC 1 CF 2 C 1 > 

CF 2 C 1 CF2CFC 1 COOCF2CF2CFC 1 CF 2 C 1 % 

CF 3 (CF 3 CF 2 CF 2 0)CFC00CF 2 CF(0CF 2 CF2CFC1CF 2 C1)CF 3 . 

CF 3 (CF3CF2CF2O) CFCOOCF2CF (0CF 2 Cy F ) CF 3 , 

CF 3 (CF3CF 2 CF20)CFC00CF 2 CF(0(CF 2 ) 9 CF 3 )CF 3 , 

CF3 (CF3CF2CF2O) CFC00 (CF2) 3 0CF 2 Cy F . 

CF3(CF3CF 2 CF20)CFC00(CF 2 ) 3 0CF 2 CF2CF3, 
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,CF 3 
F 2/ C-CF 

°x° 

F 3 C CF 2 OCOCF(CF 3 )OCF 2 CF 2 CF 3 

/CF 2 OCOCF(CF 3 )OCF 2 CF 2 CF 3 
F 2/ C-CF 

°x° 

F 3 C CF 3 

<t&to (in) * -<st@^ -e 7 ? mitt h KB iz a x , 

7 m JSL ¥ \z g & & R I& is £ % & lz li . H F rt s iij £ "f 2> o EH L 
fcHF*Ki*1-4fcl±, R Jfc 4» K H F O lg & #J # # $ 4 , J 
li R Jfc S ** * m P "C H F ft $£ #J i: til □ iS * £ % jty $ -£ Z> <K> 

F tfW t L v> 0 

RJS*+UH FlJ8»J**#$-ii:5«^^ili, ffc-fr* (III) * K 
SlEt-S^*II^t^WLT 1-2 Offiftfl'^Jfi L< > 1 ~ 5 f& 
tv#»Uv>, RJ&&#* fli □ U H F M&M * & < l±, (1 

) ^ iP §? (l 0 X: - M i§. iz & Wt % <d tfift t L < . fti:ii«i2 oteft 
»t4 O 2Lv>o) (2)NaF^U-vh . «t Zf ( 3 ) 

£P Sf ( - 7 8 *C ~ + 1 o t; k # # & <z> * l < * - 3 oc-ot 

(Dtfft 2 L <^) * (1) - (2) - (3) <Z> JW ic £ yiJK & 
tt^^ffJ U>o iiJ. (3) <73^*nH^ <b lift* L 7^ fet «r RJS 

7 7 *ffcRJ& Tit (IV) * o a £ is *&uu ^wii^ 

^ If <b it * o 
[it&%l (Ve) Co^TOfi^] 

& T (2 , £ <b tMb £- 1> (IV) ^tftLtt^ft ( V ) t 
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"f£o S£*RiSWU it&m (IV) E F fc E F 1 E F2 t £ £J Kf * 
&Rj£T-fc&o J: tf*#»±, -fb-g-ti (IV) om&iz 

x *) litM s ti 7 * o fb£-» (iv) *Mk^» (ivd) -e& a 

* R IS ti s - CFaOCO-HltUft'tJbSo 

ffc^» (IVd) 0«£»RI&»4 % tztt#mm & L < tiJjtm 

^ #J # £ T K *t ? ^j»Rf&lc 4 0 $k&t h (O&lfri L^ 0 
\z 4 U M iE F! i4 ? -COFtU lb-£-t> (Ve) *5 4 UMb^t/ (Vlf 
) MSltS. 

Sfcfl-lSRJsStt, <b£-4^ (ivd) «rin«ii-s ; t t: i i) HJfe-e£ * 0 & 
^iEft.<05E-lSi:LTIi, fbl^ (IVd) o » * 3c jig ft K J: 
•JS^tiO^ffi Lv» 0 tx.fi*, A -ft L vMk^W (IVd) Srfft 
14, %WX*&m&)^frMZ-£X, n htitzit^Vo (Ve 

^ffi&#**ft<&RJfciBJ£W: 5 0 - 3 5 0 TC**#S L < , 50-300 
TC^J|#U»S L < x h^^tt 150-250 1C>6 S $? 4 £ , Rjfc 

fb-o*^ (IVd) CMLf 0. 0 1 - 5 0 ^Y^Jn-r a <7)7& ? *f s- 

u> c ^etear^oassnsa*^ t , *kj&® mum tf&n-f & t & 

m%-fofrM& (O-fi&is 4 V4kft\± , tt-S-ft (IVd) oiEWic^-S 
*L 2) ft # 4Af K ii "C # & o 

— # , -fb-g-ft (IV) i^ftU: < v^k^ftT^-Sft^i:!!, RJfcS 

^<^Rl&E^i4K^$n*^o jb-S-% (Ve) £^tf:£j£ 

14 , £ *)i&ffi & z\ tfrb, £ j& % £ & lb $ t 31 ft » K ifc § 
tti1-RjfcJS9 3£5*;K 4 & j&Sc-cfc * <aa*# 4 tv>. 4 in ii # T & 
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&mftffi&<0 R Id ffl K tt 5 0-3 O0t#ffH(, #C 1 00-2 5 
0 V W » S 

ffc<£# (iVd) ££Jc.*f\ fr^>it&9o (IVd) t ffl ft 14 O h & t o T 
. £ j£ -f * it & ® (Ve) <h RJfc L * ^ *> O T * ft If W iz Rl5e 5 ft w 
o * fc, SI3Utii, (v e ) coffiimufrgfL^-r^fcco 

fcS5S"*-*<0**#i L v-> 0 3 co^ttfll i L T <i , ^ )V y )\s * u y 
»; t ^ ;u T 5 > % ^;i/7;u^a^7^l^>^t'co^?Stt^iS> 7 n 
n 7 d * - >if « ^ f i i^i ab -5 n n h »j 7 ^ t n 
j. u > * y 3* -7 - ( t x. t£ > ^ p° D ^ : -7 d > ;u - ^ ) , 
^ o $ tz , 3 OSfi-ffc-a^ ( IVd) CWLT10~ 1 0 0 0 fi% 

ttz. it^m (ivd) * tz&i&n.^m t Rmz-tx 

z>m&. mKBit, M^mxn o x t , & *g ( m t , & 4 

t v> 9 0 ) ©#4TCffoti J:v>. *«4UTli, ft «t 3 El — 
t co t5 ? <fc v> o SJt Ltli7^t 'J K7-^> ( F " ) rt s # i L < 

, m K T )V ij >J £ £ co 7 y ft 4fe m * O "7 ^ * U K7-#^^»U^ 
o T JW # &JK co 7 7 it® t L T i± . N a F , N a H F 2 . KF, Cs 
F ri ? <t < , CfLibco^ ^Iftt<0ffi*f)N a Ftf t < IC $? i Lv^ 0 
#&#J (fcfcxtfF") 4rffl v^W-fric (±, (IVd) ox^f 

* 2£ £ * k £ ft -f -s * * # - * f ~ a* # ® fit) ft An L , r A F c f 2 

O K 8*7 rt/* K (Vlf) ] o 

R AF CF 2 0'^f>li?^i: F'jPJKMI Lt|7)^'j K [ffc<£*» (Ve 
) ] **£j£-*-&o Kit L£ F -\±m<Dit&% (IVd) fl^ HttKRJS 
f & o Ltzii^X s K IE * *0 K ffl v> tz -$.m m l± tt * T * o X i> X 
<, iifiJ Cffl ^ T J: t % F -^<Dj£mm<DMl±it&<®) (IVd 
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) iz n L X 1 - 5 0 0 * )l % *« » * L < , 1 0 ~ 1 0 0 -=e ;u % K 
ffU(> t»)t>tt5~5 0^;u% ^ Lv\ RJ£IS ti , -30^ 

- m % t tz \t it & m ( ivd) (D m jft * t- <s> na 1 1 < . - 2 0 1: - 2 

i L v» o 

(IVd) 0 3E»RJ5T«ifk'&» (Ve) is X V / t tz lUt&Vo ( 
Vlf) £>\ it&ty (IVd-1) ft tft R Jo T? tt-ffc » (Ve-1) fcitf/S 
tz\tit&® (VIf-1) #\ (IVd-2) tiffc^tt (Ve-2 

) J3 J: VF/ t tz llit'km (IIb-2) <t&® (IVd-3) O^^-^TMi 

itS® (Ve-3) £ £ tf/ tizltit&to (VIe-3) **^jSi-* 0 

R AF COF (Ve) 

R BF COF (Vlf) 

R Afl COF (Ve-1) 

R B F 1 C O F (Vlf-1) 

R 3 COF (Ve-2) 

R 2 C O F (IIb-2) 

R 6 (R 7 0) CFCOF (Ve-3) 

R 8 (R 9 0) CFCOF (VIe-3) 

tztzLs A F , B F % R\ R 3 > R 6 - R 9 , R B F 1 <D M Bfc i± ± 15 t P3 
D^Rfc&^L, R A F 1 tt R AH KttJCfc-*- a *"C* «3 . 

i fiffil&fn^HfcTkit) * 0 

Ifc^t) (Ve) (O^-ffctflJ t Uli, g <?> \t&%>ifi& W b ft *> o 
[it A] 
CF3CF2COF, 
CF 2 C1CFC1CF 2 C0F, 
CF2CI CF2CFC 1C0F, 
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CF 3 (CF3CF 2 CF 2 0)CFC0F, 

CF 3 (CF2C 1 CFC1 CF2CF2O) CFCOF, 

CF3 (CF2C 1 CFC 1 CF2CHFO) CFCOFo 

[it 5 ] 
FCOCF(0(CF 2 ) 9CF3 ).CF 3 , 
FCO(CF 2 ) 2 OCF 2 Cy F . 

m b ti %> it %■ m (Ve) £ X If/ t ?z ltit&<&5 (Vlf) <Dii±. ft^M 
iffiiz rc'F-C 2 -COFJ £ ZUfrffilk* -T &ft£-^li, 2r 
(Methods of Organic Chemi stry , 4, Vol . 10b, Part 1, p. 7034? 

) rc' = c 2 j kse'j* lt 7 ? xttimafl-^s § ? 

&o i-4fct>. ffrM&ft£-% (Ve)£ J: If/ i tz ttft#*» (Vlf) it > 7 
© (IIIc)53 «fc ZFit&m (IVd) l±> tkffl |g#«> if ffitt-X- t L T^ffl & ft 

-s- ^ -c & £ 0 

ic J: *) mm £ *t**r&ft£-!»li > tz t z. & VXT <K ?i mKUW 

-r jj&-eGm % 7 v m®mm®i~& § ? * 0 1- R B ^«tu f R 

BF ^CF 3 (CF 3 CF 2 CF 2 0) CF-t'U*^Ofk^ft (lib) 
* £ <ift£-» (IIIc) t±. J^TCO )V- Y \z £ *) tz 7 y £WJj& B®- 
( C F 3 C F 2 C F 2 O C F = C F 2 ) <0 M IE & T * & ft £ (IIb-30) 
U * ii * o £ x. , R B i3j:O f R BF ^CF3 (CF3CF2CF2O 

R A CH 2 0H + F0C0CF(0CF 2 CF 2 CF 3 )CF 3 

- R A CH 2 0C0CF(0CF2CF2CF 3 )CF3 

— R A CF2OCOCF (0CF 2 CF 2 CF 3 ) CF 3 

-» R AF C0F + CF3(CF3CF 2 CF 2 0)CFC0F(IIb-30) - CF 3 CF 2 CF 2 0CF=C 

F 2 

ttz, (lib) <D R A 4» K ^ ft iffl (*i<tx.li\ R A * 
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C7x- ;^^ft) * * * K l± , (IIb-30)ri ? # 

ft & o 

CH 3 (PhCH 2 0)CHCH 2 0H + FCOCF(OCF 2 CF 2 CF 3 ) CF 3 
-*CH 3 (PhCH 2 0) CHCH 2 0C0CF(0CF 2 CF 2 CF 3 ) CF 3 

— CF 3 (Cy F CF 2 0) CFCF 2 0C0CF (0CF 2 CF 2 CF 3 ) CF 3 

— CF 3 (Cy F CF 2 0)CFC0F + FC0CF(0CF 2 CF 2 CF 3 )CF 3 (IIb-30) 

t tz , (IIb-1) CJ3^TR A * ? CH 2 C 1 CHC 1 - h & m 

^ iz (2 J^JL T O I!£ it ;i/ - K^;V7)^n ( 7* X — ^ k: — ;u — -r ^ ) 

[CF 2 = CFCF 2 CF 2 OCF = CF 2 ] Lttffi/^t^ft ( 

IIb-21) tfmfrti&o 

CH 2 C1CHC1CH 2 CH 2 0C0R B — CF 2 C1CFC1CF 2 CF 2 0C0R B 
— CF 2 C1CFC1CF 2 C0F (IIb-21) +FC0R B 

t tz , CF 3 CF 2 C00CF 2 CF 2 CF 3 J: ^>*-7;u*n-7" 

nif*-ji/7/l/*y KSfl-i: Lttli CF 3 CF 2 C0F ( IIb-20) Cl^ 
&o <t^-tl (IIb-20) It, ^^rf 7;i/t n ei/>t + y K<^Zf ftl 
!5©filS*»:«llDt-5ii:'CJ: ^ M«fc<ft£-^ (IIb-30) 
"C ^ 1 1-1 1 6 5 2 9 f) o 

$tz, it&Vd (lib) <r> R A ^ v * * V 7 * W-T & ft 

ft£-% (IIb-30) ££j&-r&tt<Mc N IUTOMit^-h^ 
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,CF 3 
FiC-CF 

<V° <k)o 



'CH 2 OCOCF(CF3)OCF 2 CF2CF3 



F 3 C CF20COCF(CF3)OCF 2 CF 2 CF3 

,CF 3 /CF 3 



FCOCF(CF 3 )OCF 2 CF 2 CF 3 + A 5 

dib-30) u ys Y 

F 3 C COF |i F2 




:h 2 ococf(cf 3 )ocf 2 cf 2 cf 3 /cf 2 ococf(cf 3 )ocf 2 cf 2 cf 3 

F 2/ C~CF 

✓COF 

F 2 C-CF pp^p 

• — »► FCOCF(CF 3 )OCF 2 CF 2 CF 3 + '"^X' 0 *~ 

F 3 C CF 3 F 3 C CF 3 



it^m (iv) ^ tm± . -fk-s-ifei (V) (vi) 
^^^-T^o *%kW<nWiyk-)5m^&v B ifttt-g-^ti. -fk^% (V) 
<a** ft<&& (VI) c/)^ ^ i zfit&Vd (v) tlt&Vo (vi) ost 

TT & - <h T , i$W^TE^D^x 1 - 3 i:iLUo /:/:L VAT 
(C # v» T ^ « £ ffi $ & ^ & Ji , ± IS i: |W] D ^ i* 1- ^ "t o 
[ -fe x 1 ] 

fk£-»"(v) ml^-© (vi) t tfw\-it&mizti: h x 7 iz&*miR 

Ifc-g-tJ (IVd) £ £> tt & R A F t R B f ^|b] -$£ii t & £ «fc 
Lfc*£-, ®mizlt&® (IVd-l) £ is It £ R AF 1 t R B F 
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-b * 1 (Dlftflii, 7° n -fe * 3 H£^T#!l7F£*L£o 
[ 7" n -t 7. 2 ] 

£J&1" (VI) aMb£% (II) t m-mm t ft & J: ^ K-fk-g- 

4b (II) *>afc*S&Lfc7*n-te;*o * * K J: ^j&L/cfb 

(VI) ( = ffc*4b (II) ) *S^t^» (I) ^.Rfecfflv^ 

7* n -fe 7, 2 L X »i, Ib^ft (lib) +^)R BF t LT^)W^ 

n^yiti^fcWi'iiftnio f:tx.if, (lib) utft 

(Ilb-10) «rffiv>fc»£-K:«U ttT^Iil^n-txt^LUo 
■*ta*>%. Ib-g^s (la) tit&VB (Ilb-10) £ & Jfc $ T ft ft (I 
IIc-10) mit&W) (IIIc-10) ^i^t7 7|ftLtil:^fe ( 

IVd-10) tU orcifk^l (IVd-10) (*P*L<tt&5fr» 
£*S) -t £ £ tc J: 0 „ ffc^-ft (Ve) £ «t tfft-g-ft (Ilb-10) £#T 
, mit&W (Ilb-10) <D-U t tz frSlMt-frfl* (la) £ <D 

izm^&it&ys (ve) <7>m%imm.?3&-? $> %> * 

R A C H 2 O H (la) +FCOR BF1 ° (Ilb-10) 
— R A C H 2 O C O R B F1 ° (IIIc-10) 
-R AF CF 2 OCOR BF1 ° (IVd-10) 
— *• R A F C O F (Ve) +1t&® (Ilb-10) 

it&ty (Ia-1) tit&to (IIb-1) fcKJ&S-frXfl:'** (II 
ic-i) tu mik&W (IIIc-1) t 7 y §Jt#* £ TRifc $ •£ 

Tft£"t> (IVd-1) L, ortcftfk^* (IVd-1) (»U( 
Ltft^l (Ve-1) kaeft** (IIb-1) iHiill 

@^^fv^ or^s & i mo&^jBT-fi tzit&m dib-i) ^fflv^r 

*ixstrai:RJc&*fTvMf:^» (Ve-i) fctfcfcfb-^tj dib-i) * 

#£f& 2 Iff ££>lc, ^2lS<Di^j|-e||/dk^!| (IIb-1 

) zm^xm 2 is t m cistn *3 £t ^ t k i ^\t%^ (v e -i) 
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R AH CH 2 OH (Ia-1) +FC0R BFI (Ilb-l) 
-R AH CH 2 OCOR BFI (IIIc-1) 
-R AF 'CF 2 OCOR BFI (IVd-1) 
— *• R A F 1 C 0 F (Ve-1) +<t&%) (IIb-1) 

^ttftfctt, <t&® (Ia-2) tit&M (IIb-2) t £ £ f& $ -£ X it £ 
« (IIIc-2) tU Wiit^m (IIIc-2) "7 L Tft£- 

(IVd-2) U, t&it&m (IVd-2) S-SE» (»i L < Ji^#»KJfc 
) LXit<kW (Ve-2) ££*><C-fb#% (IIb-2) £#T, oi'Cft^tl 
(IIb-2) <D-U t tz t±<£gB ZWXfit&W (Ia-2) t <D J& iz m ^ h iS 

R 'C H 2 O H (Ia-2) + FCOR 2 (IIb-2) 

— R , CH 2 OCOR 2 (IIIc-2) — R 3 CF 2 OCOR 2 (IVd-2) 

— R'COF (Ve-2) +it&m (IIb-2) 

mffiiz^ it^m da-30) tit%-m (iib-30) * m^tzTmrnm.^ - 

£.$LLtzit&m (IIb-30) ^l/ft^t (Ia-30) t <D K 

m Km*<* z z t \z x z&mmi&is&xjb z o 

(CH 3 ) (CH 2 C1CHC1CH 2 CH 2 0)CHCH 2 0H (Ia-30) 
+ FC0CF(CF 3 ) (OCF 2 CF 2 CF 3 ) (IIb-30) 
-*(CHs) (CH 2 C1CHC1CH 2 CH 2 0)CHCH 2 0C0CF(CF 3 ) (0CF 2 CF 2 CF 3 ) (IIIc-30) 

— (CF 3 ) (CF 2 C1CFC1CF 2 CF 2 0)CFCF 2 0C0CF(CF 3 ) (0CF 2 CF 2 CF 3 ) (IVd-30) 

— (CF 3 ) (CF 2 C1CFC1CF 2 CF 2 0)CFC0F (Hb-32) + <b£-$l (IIb-30) 

•fb^ dib-32) i±, AtonD-x&iz x *) ? v mmmvB.®- [ c f 2 = 

CFCF 2 CF 2 OCF = CF 2 ] K M ft & 0 

raaHKb-S"* (Ia-20) Mfc-fr* (IIb-20) £JB v^TE«3i 
;u-M;i3v>T, $L$LLtzit&m (IIb-20) £ I? ft 4fr (Ia-20) £ 
O R £ ffl ^ %> z\ t iz «fc *) mmWLi&1j& t X £ Z> o 
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i 

CH 2 C1CHC1CH 2 CH 2 0H (Ia-20) + FCOCF2CF3 (IIb-20) 
-CH 2 C1CHC1CH 2 CH 2 0C0CF 2 CF 3 (IIIc-40) 

— CF 2 C1CFC1CF 2 CF 2 0C0CF 2 CF 3 ( IVd-40) 

- FC0CF 2 CFC1CF 2 C1 (IIb-21) + ik&Vo (IIb-20) 
[ -fu -tr X 3 ] 

$i$L-th\t^m (v) tit&m (vi) a* & , it 

(id t m-mm. t % & x ? icassrsaR l tuit -& -?u 

fc<ffc£-»<& — »* fcii£SB*if zMk^Jfe (i) ioRi&Kfflv^si 

tz t x. If, fk£-«& (Ia-2) b1t&Q0 (Ve-2) fcglJEc. S-£Tfk£«& (I 
IIc-4) tU SE*B (IIIc-4) ^7 7ijbLtft^ll (IV 

d-4) H, orniit^fe (IVd-4) (« L ^L<ti^^^) 1- 

& £ £ K «fc O'fk-^i^ (Ve-2) £ KdS-f * is «t 0* £ A L fc <k £ « 

(Ve-2) O-QS J fc £ > Stfik^ (Ia-2) tORJ&Ufflv^ 

ItCUft^l (Ve-2) O « iR IK it & T * „ 

R'CH 2 OH (Ia-2) + FCOR 3 (Ve-2) -*R'CH 2 OCOR 3 (II 
Ic-4) 

-R 3 CF 2 OCOR 3 (IVd-4) — F C 0 R 3 (Ve-2) 

<k^% (Ia-3) tit&® (IIb-31) * Kfc2*£X it^m (I 
IIc-31) t L, mitte®} (IIIc-31) b 7 v %1f* b ^li^tEE? 
*r-fk^'» (IVd-41) i: Ls of (IVd-41) (fft 

L<i*%i$~m) ■* & z t &&WLt + &it&m (iib-3i) (Dm&u&o 

& X Xf*kJ& L fzil&m (llb-31) (D-Ut tzte&ffi*. ftznt&vsda 
-3) b <DKfc \zm i b iz X Z> <t&® (IIb-31) <D £ B m it 7? i£ "C £> 

o 

R 4 (R 5 0) CHCH 2 0H (Ia-3) 
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+ FCOCFR 80 (OR 90 ) (IIb-31) 

-* R 4 (R 5 0) C H C H 2 O C 0 C F R 8 0 (OR 90 ) (IIIc-31) 
— R 8 0 (R 90 O) C F C F 2 0 C O C F R 8 0 (OR 90 ) (IVd-41) 
(IIb-31) 

tz ti L , 

R 80 : R UzMfc-f &^-e& 0 , R^tffcmm* t v»*-c*s» 
^lc(±R 4 i:[5]-(7)^r*^*9, R 4 ri ? * I£ ^ £ ^ tr * T & & ^ {I ii ^ 

r 90 : r 5 »c*t(fe-r * n-c* *> , r s ^tK*«^-*** *v»ag-c*4»- 

R 5 <h ra — 19 , R 5 >6 ? *#Ii^£^tr^T-&&i§£-lcii 

JUfcWKMU ffc#* (Ia-31) Mt -fr* (IIb-30) *JI!lv»rt:T IE Rflt* 

- h i S ft p" tl (IIb-30) ri f *&„ 
(CHs) (CH 3 CH 2 CH 2 0)CHCH 2 0H (Ia-31) 

+ FC0CF(CF 3 ) (0CF 2 CF 2 CF 3 ) (IIb-30) 
-(CH 3 ) (CH 3 CH 2 CH 2 0)CHCH 2 0COCF(CF 3 ) (0CF 2 CF 2 CF 3 ) (IIIc-310) 

— (CFs) (CF 3 CF 2 CF 2 0)CFCF 2 OCOCF(CF 3 ) (0CF 2 CF 2 CF 3 ) (IVd-410) 
— FC0CF(CF 3 ) (0CF 2 CF 2 CF 3 ) (IIb-30) 

±IE^&lCj3tt^, (IIIc-310) , «fc tf\ (IVd-410 

) &m%.it&%)X*$> h . a^lk^ft^eii, ffc-S-^ (iib-30) # 
&btiz> 0 it&m (iib-30) ii, Qttaou&ii i -3 r , 7y^wug^ 

Jft "C * * ^ ^ ^ >u * n ( d tf )V tf - /W i - f ^ ) H ^ o $ 

s <b-&t/ (Ia-21) t it&Vo (IIb-20) *m n tim&iz {±. TffiSSit^- 
MCfc (IIb-20) OilliMat^&Ti 5 ^ £ o 

CH 3 CH 2 CH 2 0H (Ia-21) + FC0CF 2 CF 3 (IIb-20) 
-CH 3 CH 2 CH 2 0C0CF 2 CF 3 (IIIc-41) 
-CF 3 CF 2 CF 2 0C0CF 2 CF 3 (IVd-41) 
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-Mfc£-& (IIb-20) 

RI«|lc*#WU»i, ik&Va (Ia-20) tit&to ( IIb-21) * fli u> T 

umm h k x zit&m (iib-2i) (Di&WLm&ismwhZo 

CH2C 1 CHC 1 CH2CH2OH (Ia-20) + FC0CF 2 CFC1CF 2 C1 (IIb-21) 

— CH2C 1 CHC 1 CH 2 CH 2 0C0CF 2 CFC 1 CF 2 C 1 ( 1 1 Ic-42 ) 

— CF2C 1 CFC 1 CF2CF2OCOCF2CFC ICF2C 1 ( I Vd-42) 
-*it^m (IIb-21) 

(i) &zTfit&$s (id zm^x, m* <d& 7 y mit&m zm&x 

§£0 it&%0 (I) HXTfit&Sfo (II) Utli, R A *it*^l±R B 
flUfc**** 2> <Dit&®tfti Mi* tiX id *) , gfalzA^X-ZZo * 

06 )V* V K ft £■ » 3* "7 v 3f-fk it T i * o 

* tz. *§£w * & z\ t iz x *) , tsfe^o^s-cii A^**fflm 

# 1» iz & $l X § & 0 i ^ % qj§ o $g £ (i Jt fs £ * #ij i: L T IE 

l £ ^ m \z m & £ ti r, a * o <t; ^ % n s m x # * , vim&K&ti 
tz-ftmx&z, z tfrh . « l <^o#^^^i-^^7 y * it & ® * s m IZ 

WimX^Zo Ztz. R A & X V s R B HI £ £ it 1" £ £ t tZ± V) , 

£ fb k . * % j: {i\ ^ y m m m m n t l -c « & % & & m 

7 )i> * U K it & %S $ ti * tf> 4> Pb^ # tt « $ a & o 

#&<3£i&jk ea, % t-) m*iti?m da) , aib) 

, it&Vo (Illcj , (IVd) , (Ve) i:owt^#fl!)(:Si 

ifiU:* 1 , £ ti Mb £ *l& #*t£-tK (I) 

— (iv) *m^tzm& «> i fc, ±ERx&*^*jiffi l ? 
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li> tz t 7L (la) \Z&^X\±\t^m (Ia-1) . (Ia-2 

) , <t^!» (Ia-3) <fc£-t> (lib) U*}^Ttt^k«&!» (IIb-1) 

, (IIb-2) , it&%0 (IIb-3) ft-g-© (IIIc) KtSVX 

l± it & to (IIIc-l) , <t&m (IIIc-2) , ffc<£t> (IIIc-3) it 

(IVd) K43 v>T \tit^m (IVd-1) > ft-^tl (IVd-2) , ffc<fr& ( 
IVd-3) #t5*, it (Ve) Kfc v>T (Mt^fe (Ve-1) . it£V>l (Ve-2 
) > (Va-3) * tLfrtiMTfiffy^mif h ti 2> 0 

. g c <o v - ? wmit g c torn, urn* g cw.& t 

tffito i fc , f ^?>f Jl'J'^^tTMS, C C 1 2 F C C 1 F 2 £ 
R - 1 1 3 t IS i" o t tz , NMRX^^MPf-^li, <fc * »t <fc ^ 
y7H!UT^U, ,3 C - NMR Ci3(t^IitlICDC 1 3 <D 
^miiili. 7 6. 9pprahL/:o 19 F - NM R i: J: J tli C 6 F 

6 * i*i his m m k m v> tz 0 

[m 1 J CF 3 (CF 3 CF 2 CF 2 O)CFCOOCH 2 CH(OCH 2 CH 2 CH 3 )CH 3 O^St0!) 
CH 3 (CH 3 CH 2 CH 2 0)CHCH 2 OH ( 1 6 . 5g) *7?*=U;A*t, 
5: /< 7* 'J > $ -£ 4 h L it o CF 3 (CF 3 CF 2 CF 2 0) CFCOF (46. 5 g 
) i l*J & £ 2 6-3 1 "C & *> 4 <b 2 B# B »t T ?8 T L tz 0 T #?■ T 
& , fiat 2 B# ial t& L, l&?0^^**t h 'J^AtRS OmL^fifi 
] 5 VllTX-ijaz. tz 0 * 5 0 m L , 9 n n * )i> A 1 3 5mL^jDx, 3^ 
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fflifc * U - * T'li L , ^v»-C*E3K« LT, 2 3 - 5 2 X./ 

4 . OkPaCO^^(l) (29g) , 5 2- 6 lt/3. 6-4. 0 
k P a l£ ^ ( 2 ) ( 1 9 g ) , 5 2 - 7 0 TC / 1 . 3-3. 6kPa 
O S 53- ( 3 ) ( 4 g ) * f§ . G C 16 ft 14 , % ft ( 1 ) i«6 8%, 9 
ft ( 2 ) i 5 9 8 %, S ( 3 ) 9 7 % -C ab o 0 S ( 2 ) O N M 
R ^ * Ml/fciHJeL* ±/&^liCF 3 CF(0CF 2 CF 2 CF 3 )C00CH 2 CH(0CH 2 CH 2 CH 3 

(2) <7> N M R * ^ ^ h ;i/ 
'H-NMR(399. 8MHz, ?«CDC1 3 ^ * i* : TMS) <J (ppm) : 0 . 90 ( t , J = 7. 5Hz, 3H 
) , 1. 20 (d, J = 5. 4Hz, 3H) , 1. 50-1. 60 (m, 2H) , 3. 33-3. 50 (m, 2H) , 3. 64-3. 74 ( 
m, 1H), 4. 23-4. 29 (m, 1H) . 4. 34-4 . 41 (m, 1H) 0 

19 F-NMR(376. 2MHz. »«ECDC1 9 , mm :CFC1 3 ) 8 (ppm) :-80. 9 (IF) , -82. 3 
(3F),-83. 1(3F).-87.4(1F), -130. 7(2F) , -132. 7 (IF) o 

t tz G C K X »5 , (1) i: ® (3) * ic # £ a * ife j£ ft *?CF 3 ( 

CF 3 CF 2 CF 2 0)CFC00CH 2 CH(0CH 2 CH 2 CH 3 )CH 3 T-£> & £ t % $f£ M L tz Q 

[M2] 7 v mitKfclZ £ 2, CF 3 (CF 3 CF 2 CF 2 0)CFC00CF 2 CF(0CF 2 CF 2 CF 3 )C 

W 1 X*&fz J gft (2) t<gft (3) £ rfL -o L ^©noi 9. 5 
g & R - 1 1 3 ( 2 5 0 g) K » «? L , %ft®m*fttz 0 50 
0mLf)-y^;Ht-^V-/i:, N a F (2 6. lg) & A ;}x 
, R-1 1 3 (324g) Z 1N z-X ffiW L , - 1 0ri:^iPL/: o if 

tfxzim®vk%&A,tz&, m.%is i o % # jr l tz y v m * 

* , i£ 5 . 6 6L/hf l^flK^*, |WICaEaSr«oTi!*:§ji 

o fi: , Ifif^ T* 2 0%C#KL/:7 y # # 7, £ , ± IB <7> ^ £ 
t^oo^gjiAii^^^-fe* VOR - 1 1 (0. 0 1 g / m 

L ) *-h?l'-7(Dliin^n'7'&mZ>. J± t! & 0 . 12 
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MP afcfcofcfcCL^-C*- h * U-y^AP^^^y^rlBtoT. 1 

$ <b K , » * ft * - 1 0r^f)IiSi:^t#£t^Mi:4I, O Ife 
g "C 5 II < *9 L e £ O RB , ^ > -tr > £ ft 0 . 2 9 1 g , R 
-11 3 £ ^ It 4 5. OgftALt, * *> & , gf**X^ 2Stf«l 
& * , El vH £ % & t* * > x - v a > -C flJl 0 tti L o ft <b ix ffi & £ 

lH9%t*o/: 0 *a «C ^ - SB £ <k o T *JE IE © L T , ¥S S!| £ *l CF 3 ( 
CF 3 CF 2 CF 2 0)CFC00CF 2 CF(0CF 2 CF 2 CF 3 )CF 3 £ t# o ti v T X r V * v 

: 4 6-5 lt/5. 2kPa c 

>n >f P V ;V - v a > -7 * * ^ b ;U (CIS) 664. 9496 ( 
M + H. 3lf^'fS:C 12 HF 24 0 4 =664. 9 4 9 2 ), 

19 F-NMR(564. 6MHz, }«CDC1 3 /C 6 F 6 . £ iH : CFC1 ,) S (ppm) : -80. 6 (IF) . - 
80.8 and -80 . 9 (3F) , -8 1 . 6 - -83. 1 (2F) , -82 . 6 (6F) , -82 . 8 (3F) . -86. 7 ( 1 
F) , -87.4 (IF) . -87. 5 (IF), -130. 6 (4F) , -132. 2 ( IF) , -145. 7 and -145. 9 ( 
lF)o 

13 C-NMR(150. 8MHz, j£ $£CDC1 3 /C 6 F 6 . ^ f£ : CDC 1 ,) S (ppm) : 1 00. 26 and 
100. 28. 102. 8, 106. 8, 107. 0. 116.0, 116. 2, 116. 5 and 116. 6, 117. 4, 117. 
5,117.9,117.9,152.2 and 152. 3 G 

[M 3 ] 7 v mitfcfB £ <t £ CF 3 (CF 3 CF 2 CF 2 O)CFC00CF 2 CF(OCF 2 CF 2 CF 3 )C 
F 3 O^iI0IJ 

m^tz&ft&m 2 tmm^n^^ cf 3 (cf 3 cf 2 cf 2 o)cfcoocf 2 cf(ocf 2 cf 2 cf 3 

)CF 3 £ n tz 0 NMR«$I±7 0%f*ofc. 
[W4] CF 3 CF 2 C00CH 2 CH 2 CH 3 <7>Mi£#l 
CH 3 CH 2 CH 2 0H (2 6 8. 6 g ) ^77^3i:Ail, g ft # X £ /< 7 'J 
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> VZltlk&h L fz o CF 3 CF 2 C0F (743g) *rtffl*2 0- 2 5 
"C # % 4 * s 3 . 7 5 P$ H*ttt 7 4 - K L fz 0 7 -f - K ft T ft , g 
iST 1.25 B#SJ«# L , ISfPK^Tk^-t F'JfA*2L^rt£20t 
JaTT*jD£/:o L , 1 Ltft»L, ffi* ( 7 7 5 g ) 

*»fc„ ^^-C«JE«9 Lt, g# (556g) *»fco 
ft * ! 5 0 *C/ 18. 6 k P a o 

»H-NMR(399. 8MHz, ?«CDC1 3 , :TMS) S (ppm) :0. 98(q, J = 7. 3Hz, 3H 

) , 1. 76 (m, 2H) . 4. 34 (t, J=6. 7Hz, 2H) 0 

19 F-NMR(376.2MHz, ?t$£CDCl 3 , » * : CFC 1 ,) * (ppm) : -84 . 0 (3F) , -1 22 . 
6(2F) 0 

[$J5] CF 3 CF 2 C00CF 2 CF 2 CF 3 <a«a£fll 
^!4tf^@^<oni 2 gH- 1 1 3 (250g) K » # L , 
•g 3* Y# ?£ t Lfz 0 - ^ , 5 0 OmLO-yJ-A'Si:*-- h * U - :/ K , 
R-l l 3 (3 l 2 g) £ An x t if # L , - l 0ti:^aiLfc, M !Sf if 

* * i mfflvk & tzik, mm-ff t^x* 2 o % \z ^ ^ l tz v m # * * 

. 135. - 6 6 L/h-e 1 Hffl^ia*, ffi£itt&£lfcoTi!fc£a&* 
4^5., 4. 7 5 B# H * *t T y£ A t 0 

«*,ooiifc'#a*4^f,^>4f>WR-l 1 3 }# (0. 0 1 g / m 
L) ^tAL, t - h ^-y<OHSDA;l//S:S»!), J± # 0 . 12 
MP aC^^tU^tt - F ^ l/-/<DAPA^y^^i6T, 1 B# 

£ <b , @E Jft ft Sr - 1 0 TC 3ft» S fi»c S ft il -f * IB ^ 3 EI , O ft 
i ST* 6 1 < *) iS L o :oBii:, ^ > -b* > £ tf 0 . 3 2 3 g , R 
- 1 1 3 * <&■ ft 5 0 g ft A L > O ft , H 2f £ 2 Brp Hfl Pft § j& A/ 
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19 F-NMR(376. 2MHz. *gSECDCl 3 , & B :CFC 1 3 ) S (ppm) : -82. 5 ( t , J = 7. 0Hz 
, 3F), -83. 9(s. 3F), -88. 6(q, J = 7. 0Hz, 2F) , -122. 8 (s, 2F) , -130. 9 (s, 2F) 

o 

[W 6 ] »ffiHfcfl-J*£ J: &CF 3 CF(OCF 2 CF 2 CF 3 )COFOS£3ifll 
flij 2 T-^/cCF 3 CF(0CF,CF 2 CF 3 )C0OCF 2 CF(OCF 2 CF 2 CF 3 )CF 3 ( 1 5 g) £ , 
1 0 0raL^r>U^ISi7>^iH:ttji*, 2 0 0 ti:§SL/;^- 

7* > 4" iSc t l o 2 n m , KoasLTiaif^aiii, 

•f)V (14. 5 g ) t@«Lfc. GC-MSi:«t^ CF 3 CF(OCF 2 CF 2 CF 3 ) 
COF** £ £ ^? T * -5 £ t i fig S t o NMRft$(i8 5 %~C £> -o tz a 

[ m 7 ] CF 3 CF (0CF 2 CF 2 CF 3 ) C00CF 2 CF (0CF 2 CF 2 CF 3 ) CF 3 <£> $v :ffj 5J- $3 tc «fc 
& CF 3 CF (0CF 2 CF 2 CF 3 ) C0F<7) fg jg 

^ *g CD >• n ^ ;w 6 0 OKU^IRISS ( 1*1 # » 2 0 OmL) £2 
5 0rfc«iBLfc£i§#3'tU::*atLfco 1 L/h^Itt0I2t#^CF 
3 CF(0CF 2 CF 2 CF 3 )C00CF 2 CF(OCF 2 CF 2 CF 3 )CF 3 £ 1 5 g / h O %j| TSIdSI A 
Di^lcH/Co ilgHPIttl 0~l 2#l;S^L/;. S ife SI m D H 

# * * El JR L . 2HHRIS^> h 7 ? 7° ^ <b & t> *k X WL tt «f > 7 * 
( 2 3 g ) * Btt L fc. G C - M S i: J: 15, CF 3 CF(OCF 2 CF 2 CF 3 )C0F* ? ± 

4It/t**^;i^aiL/>:o NMRJRl?(±7 3 % "C * o tz 0 
[ ffil 8 ] JJffii^iCJ:* CF 3 CF 2 C0F<D IS £ 0!) 
08 5 T » fc CF 3 CF 2 C00CF 2 CF 2 CF 3 ( 2 0 g ) tMnpj7JHoxf 
l/>t 'J ^7 ( 1 2 0 g ) * * I*SWM 2 0 0 mL-77"JHI* 

- u-yicft&*2 0 o *c u in a l „ jgat«*±«iiRf^*p*tci 

# £P L , EE # rt f 0 . IMP a£l±i:4of;B|.tSiff ^)ESJ«#Li 
a* <b * £ - L > # * # "9- > "/ * ( 1 5 g ) ilRU. G C - 
MS i: J: •? , CF 3 CF 2 C0F&3£ X & Z> Z t tmM I tz 0 G CJRJgti 
9 0 % T- * o tz o 
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[0B 9 ] CF 3 CF 2 C00CH 2 CH 2 CHClCH 2 Cl£>Mii W 
CH 2 C 1 CHC 1 CH 2 CH 2 0H ( 3 0 g ) ^77^^i:AH, M It # X & v< ■/ 'J 
>- ^ $ * & t> it # L o CF 3 CF 2 C0F (3 1 0 g ) £ F*3 S. £2 5 1C-3 
0'C^§t)^^H3B|F^ 5 (tt7'f-Klf:o 7 -f - K * 7 ft , ft* * 
^7K*^- h V 7 A * 5 0 mL^rtS^ 1 5 "C &. T T tl tz 0 * n n * ;u 

^tcWa»*7K2 0 0mLT'2111^^L, lSv^v>nfgf L 
tz , *> i§ L s tt^#/:o I«^iA\fl/-?-tIIL, & v> f 
«E1§LT> 7 3- 7 5 °C/0. 9 k P a <^ @ (24g) 
:ji^y';*y^*7A^D7F/77^ - (IPf1I«li, ^ # > 
:i^^o:^;W=2 0 I l) -Cffl^LTfflSgtJ (18. 8 g ) *Hfc. 
G C JS fi 9 8 % "C * o o N M R 7s f< 9 Y )V h M IS -ft & rt ? ± j£ 

J H-NMR(399. 8MHz> *£#£CDC1 3 , Si :TMS) 5 (ppm) : 2. 11 (m, 1H) . 2. 52 (m 
, 1H). 3.69 (dd.J-7. 9, 11.4Hz. 1H) , 3. 84 (dd, J=4 . 7, 1 1 . 4Hz, 1H) , 4. 1 5 (m, 1 
H),4. 60(m,2H) o 

19 F-NMR(376. 2MHz, ?§^CDC1 3 . & £ : CFC 1 3 ) 8 (ppm) : -83 . 8 (3F) , - 122 . 
5(2F) 0 

[Ml 0] 7 v 3HfcRJS K «fc &CF 3 CF 2 C00CF 2 CF 2 CFClCF 2 Cl<7)§5!iitf!l 
5 0 0 mL«--;^^fit-hn-7'i:, R - 1 1 3 (20 1 g 

) & m x r a # l > - 1 o r k # sp l « is ar * * 1 b# n & § & ^ 

& > tt**^t 2 0 !5Lf:7 Sit Jl 5 . 6 6L/h 

"Ci B^^p^^iZbA/T^fo 7 7 & # * * £ »s a -c ^ § a * & t> ? h , 9 

1M# fcCF 3 CF 2 C00CH 2 CH 2 CHClCH 2 Cl (6. 58g) * R - 1 1 3 (134 
g ) £»JSILrt:*iS*:6. 9 B# ft tt T a A L 0 

O \Z % 7 y * 7. * |WJ t it & T § & * tz if h , ^^>OR- 
1 1 3 jg ?£ (0. 0 1 g / m L ) £ A L, * - h ? - 7 <75 tB □ 
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^ y Sr S3 * . fctltf 0 . 1 2MP ai:^o/:t:^t^ - F^-y 
<£> X □ /< ^ 7* * H3 *6 r % l »tfco S £ K , ^ > -if > 4- a 

A1-£|sJ*t<£>ifcft£-l 0 "C^ib 4 0 t#SL^^*ib 1 @ s o|' 

C4 0 tt 8 I < •) ig L «, ^ > -fe* ft i: 14 0 . 3 3 0 g , R - 
1 1 3©tXtili33mLT*ot, lt*^^2^FM 
# & ^ £ o 4^«!^ ,s F-NMRt£iL/:^5, |R IE it & & <D JR $ 
t± 5 1 % -C * o o 

19 F-NMR (376.2MHz, ^^CDC1 3 . * £ : CFC 1 ,) d (ppm) : -65. 4 (2F) , -84 . 2 
(3F),-85.4(2F),-119. 1(2F).-123. 1 (2F) , -132. 5 ( IF) 0 

[ffl 1 1] CF 2 C1CFC1CF 2 C00CH 2 CH 2 CHC1CH 2 C1 CF 2 C1CF 2 CFC1C00CH 2 CH 2 C 

hc 1 ch 2 c 1 co jg « o mm M 

CH 2 C 1 CHC 1 CH 2 CH 2 0H (4 9. 5 g) *79^3t^ii, 4X*^t^ 
r'J > ^ $ i^r * rt s t» mW L 0 CF 2 C1CFC1CF 2 C0F£: CF 2 C1CF 2 CFC1COF60 8 
9 : 1 1 ( JUt ) <^ZB-^^/ (86. 1 g) £ . l^fi^2 5-3 OtC 
H*>i#^ 1 Hf|4 0^tiTL/;o iT^Tt, M S t? 2 B# ffl 4 
5^m^L.I&fP^^7K^^h'J7A7R ( 1 0 0 m L) ?rrtfi^l5t 
& € x. * v> «t -9 K t * h m in t fc o * n n * >w A 1 5 0 m L i 13U x. 
X frwL L , ^nn*;i/A®^^#7^ 0 J t I: ^ a n * A< Ai 0 0 

mLf 2igt^L, i|77^>nt-gIL/:|, L , ffl ifc * 

# o S&ifcfc.x^^l'-^-^itiHiL, <ft V* -C K EE s£ 9 L T , 9 9 - 
1 0 61C/0. 4 8 kP a^^S- (1) (55. 4 g ) , 100-10 
9 *C / 0 . 47kPa«S^ (2) ( 7 . 9 g ) £ W tz a ±%Z1&&®J t 
L X <D G C M £ 14 , S 55* ( 1 ) ** 8 5 % > 9 # ( 2 ) rt* 8 4 % T* & o 

® # ( 1 ) (9. 4 g ) fc2/ , ;**'Jl'J&9A*nvh$''97<f- ( 
I5iSj|li^ + t>:ftS!lif^=2 0 : 1) T-»ISLtllII (7 
. 5 g ) ^#/: 0 «Sfe«GC«Sli9 8%t*)o^ 0 iM|j<ONM 
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R X ^ * bfrfr-h. CF 2 C1CFC1CF 2 C00CH 2 CH 2 CHCICH,C1 t CF 2 C 1 CF 2 CFC 1 COOC 
H 2 CH 2 CHClCH 2 ClO;rf t #t/a ? ±$#^& •? , * ti h <D Jt W 8 7 : 1 3 ( -=E 
A- Jt ) -C*S£fc*«IBLfco 
CF 2 C1CFC1CF 2 C00CH 2 CH 2 CHC1CH 2 C1 : 

! H-NMR(399.8MHz, *tl£CDCl 3 , :TMS) £ (ppm) :2. 09(m. 1H) , 2. 52(m 

, lH),3.69(dd.J = 7.6,11.4Hz, 1H) . 3. 84 (dd. J-4. 7, 11 . 4Hz, 1H) , 4. 17(m,l 
H) , 4. 58 (m. 2H) 0 

19 F-NMR(376. 2MHz, }#$CDC1 3 , : CFC 1 3 ) 3 (ppm) : -63. 6 ( IF) , -64. 8 ( 

IF), -110. 9 (IF), -114.0 (IF), -131 (IF) o 
CF 2 C 1 CF 2 CFC 1 C00CH 2 CH 2 CHC 1 CH 2 C 1 : 

'H-NMR (399.8MHz, »«ECDC1 3 > &m :TMS) <J (ppm) : 2 . 09 (m, 1H) , 2. 52 (m 
, 1H) , 3. 69(dd, J = 7. 6, 11.4Hz, 1H) , 3. 84 (dd. J =4. 7 . 1 1 . 4Hz, 1H) , 4 . 17 (m, 1 
H),4. 58(m.2H) 0 

19 F-NMR(376. 2MHz, ?#j£CDCl 3 , :CFC1 3 ) 3 (ppm) : -66. 9 (IF) , -67. 0 ( 

IF), -113. 4 (IF), -117. 6 (IF) ,-129.0 (IF) 0 

[«] 2] 7 y mit&fc X 2> CF 2 C1CFC1CF 2 C00CF 2 CF 2 CFC1CF 2 C1 t CF 2 
C 1 CF 2 CFC 1 C00CF 2 CF 2 CFC 1 CF 2 C \<D M^^O <OUitm 

5 0 OmLO-'^^l^ - ^ R - 1 1 3 (2 00 g 

) £ Du 7L X M W L , 33fc#**gfiTlli$ffli!fc#&A,**&, g * X 
f 2 0%i:#HU77fifxt, I£T\ % it 5 . 6 6 L/ht 1 
B# W Jft £ & ^ £ o 

o §r n 7 7 m if * sr ra i: % & -e & § & * & a* <b , w 1 1 cf 2 c ic 

FC1CF 2 C00CH 2 CH 2 CHC1CH 2 C1 t CF 2 C 1 CF 2 CFC 1 C00CH 2 CH 2 CHC 1 CH 2 C 1 (O 8 7 : 1 
3 ( ^ )V Jt ) OS^ft (1 2g) H-l 1 3 ( 2 4 3 g ) C»»L 
^ m. * 1 1 . 5«FWA»ltTaALfco 

1 1 3 m m ( 0 . 0 1 g / m L) ^ i^A L s ^-h^U-y<DliiO^ 
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7 i m *b . f± t) & 0 . 1 2MPa(:^o/:i;^tt-fU-y 
(D A □ 'i >fr -7 ■* ffl * T , ll$Ktt#*i&»tfc. $ <b tc % ^ > -fcf > £ & 
AtiMiWif^lS^M OtUiT^SL^:^?) r® , o r K 4 
0X:T*8IH<0iIL^o^>'-lf>^aA^#{i 0. 3 4 2 g , R — 1 1 
3 OaAiili 3 3 ra L ? ib o o $ "b U N S * # X & 2 B# ffl § & 
A,tZo £j&$&l<7> 19 F-NMRX^ ( SB 1$ : C 6 F 6 ) <b * i 

CF 2 C1CFC1CF 2 C00CF 2 CF 2 CFCICF 2 C1 : 

19 F-NMR(564. 6MHz, ig&CDCl 3 , ££H :CFC1 3 ) * (ppm) :-64. 4~ -65. 9 (2F 

),-65.4(2F),-85.5~-86.3(2F),-lll. 1 115. 1 (2F) , -118. 7~ -120. 1( 

2F) , -132. 0(1F) , -132. 5(lF)o 

13 C-NMR(150. 8MHz^ }$JgCDCl 3 , &m :CDC1 3 ) S (ppm) : 104. 4, 104. 5, 109. 
4, 110.8, 116. 6, 124. 3, 124. 6, 152. 0o 
CF 2 C1CF 2 CFC1C00CF 2 CF 2 CFC1CF 2 C1 : 

19 F-NMR(564. 6MHz. ?§&CDC1 3 . :CFC1 3 ) S (ppm) :-64. 4~ -66. 0 (2F 

) , -68. 0(2F) , -85. 5- -86. 3 (2F) , -1 13. 7 ~ -1 1 5. 3 (2F) , -118.7- -120. 1( 
2F).-130.0(lF).-132.5(lF)o 

13 C-NMR(150. 8MHz. t#&CDC1 3 ^ 1$ :CDC1 3 ) d (ppm) :99. 0, 104. 4, 110. 2 
, 110. 8, 116. 6, 122. 8, 124. 6, 153. 2 0 
[m 1 3 ] CH 3 CHClC00CH 2 CyC7)Mit^J 

2 0 0 niL.O3oP75X3C, 2-?vu-7u\£*y%fc (2 8. 
5 g ) , ->^D^dp-9->^^y-;i/ (30. Og) . ( 5 m L ) 

, fcil/HbiV (7 5mL) tt & * L <, F"J iBrt* 1 1 7 *C K 

K&m&vot&mmwti- w v & * ( 1 7 0 m d k an x. tz %. , z: ji 

t >^ 4r 5> «t L/: a **** «b h x > (lOOmL) ^Ctt&aj L> 
^•^^^W-^Tj^^^ h 'J nt^|L/;o it iA ft , h * i > £ S * 
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U, ffl £ J£ % (52. 4 g ) ifttzo -ft^-MEEH^LT, GCS 
S9 4%W±«S»t L TCHsCHClCOOCHaCy ( 4 5 . 9 g ) * t# 0 
I* : 14 0-1 4 2TC/4. 5-4. 7kPa 

'H-NMR (300.40MHz, v«:CDCl 3 . :TMS) d (ppm) :0. 90- 1. 03(m, 2H 

) , 1. 07- 1.32 (m, 3H)a.60~1.72(m,6H)a. 68 (d, J =6. 9Hz, 3H),3.97(dd, 
J = 2.7, 6. 3Hz, 2H) .4.38(q, J = 6. 9Hz, 1H) C 

[00 1 4] CH 3 CH(0CH 2 Cy)C00CH2CyO^iS^0 

3 0 0 mL?)4oP7573|:N, N-'^f***A75 F (7 
0 m L ) > h V ^ A (60%. 9 . 7 7 g ) L , 

t)c^7« H0CH 2 Cy (2 5 . 1 g ) '^iTU:,, m T $r T 4fe , Ifit 1 ^ 
F^m^L^o 0!) 1 3 T*^^CH 3 CHClC00CH 2 Cy (4 5. 0 g) £ N 

i*] & # 4 ot;jaTi:«fc*i* i 9 tat^siLi^t,, 1 o o m 

TiT L *:«, iSTI*T&, ISiB. 8 8 TC-C 3 P#IBI«# L £ „ 2fc<£&. 
T , 2 m o 1 / L ( 5 0 m L ) & 8 5^ ^ *t T T L 7t 2m 

0 1 / L & B* (1 5 0mL) C in x. o ^ * > :ftiifH'=2 : 

1 iS £■ » (4 00mL) tlllSL, ^" ^ « ^ Tfc (lOOmL) T 2 13 

(6 4. Og) - tL^rMEE^S Lt, GC^g9 6, 8%OC 

H 3 CH(0CH 2 Cy)C00CH 2 Cy (4 4. 4 g) £ # 0 

»jS : 1 2 0 - 1 3 8*C/ 0. 70-0. 80kPa o 
'H-NMR (300.40MHz, i«:CDCl 3 , * m :TMS) 5 (ppm) : 0. 77 - 1 . 03 (m, 4H 
), 1.03- 1.31 (a, 6H),1. 36 (d, J=4.8Hz, 3H) , 1 . 47 - 1 . 82 (m, 12Hh3.ll (dd 
, J =6. 6,9. 0Hz, lH),3.33(dd. J=6. 6, 9.0Hz, 1H) ,3. 82- 3. 99 (m, 3H) „ 
[0111 5] CH 3 CH(0CH 2 Cy)CH 2 0HO^3t^lJ 
If ^IT, 5 0 0 mLW4op75^3|:h*i> (15 0mL 

) , -f \ «j •> ^ tK 3f lb tr * (2-^ KviKv) 7 ;v 5^ n ( 

6 5 % h ;u x > m m. , 17 5. 1 g ) * ttai * L , W ffi 4 5 "CJISl T 
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-C, m 1 4 r^^CH 3 CH(0CH2Cy)C00CH2Cy (30. 0 g ) £ 7 0 # W rt» 
JtTliTLfc, rtI8 5tfl. 5 P#Ktt# zki§T*|*I&2 . 2 

rtCitiPL, 2 m o I / L l&Wt 2 6 m L % H6T L t: o 

K&m.&Vd & 2 m o 1 / L £ gfc 1 5 0 OmLtJlL t - 
f )H-f^ (7 0 0mL) TittlLfco 53* ifc L * Ji <b $ <b K t 
-T'-^^-T-^.z.-xA' (2 0 0mL) T- Hi ffi L > # *1 >i £ # T 7k 
(1 5 0 m L) X~m& L «EBev ^ * v * A "CSEJfc L , » 
H^iLti4^a (2 9. 3g) ZntZo iti^EISLT, 
G C#|JK 9 8 . 9 % ^CH 3 CH(0CH 2 Cy)CH20H (14. 6 g ) £ # « 
1 1 2-1 2 8t/3. 2 - 3 . 3kPa c 
'H-NMR(300.40MHz, Ti^:CDCb> Mm :TMS) 8 (ppm) :0. 85- 1. 03(m, 2H 
hi. 10 

(d, J=6.0Hz, 3Hhl. 12- 1. 34(m, 3Hhl. 48- 1 . 82 (m, 6H) „ 2. 08 (dd, J = 3 . 9, 
8. 1Hz, 1HK3. 17(dd,J=6.8,9.0Hz, lHh 3 . 33 - 3. 62 (m, 4H) 0 
[m 1 6] CH 3 CH(OCH2Cy)CH2OCOCF(CF 3 )OCF 2 CF 2 CF3^^it0iJ 
Wl 5t§tGC*6S9 8 % OCH 3 CH(0CH 2 Cy)CH 2 0H (13. 8 g ) £ 
7 7 ^ ^ (; X tL , mm ** X * ✓ < 7 V > ^ $ -£ 4 * ? <b tt# L 0 FC0CF(C 
F 3 )0CF 2 CF 2 CF 3 (3 2 g) £ i*! £ 2 5-3 0*C 3 0 # 

OmL^^Sl 5 T in x. o 
» <b n ftLft «• L , T/f £ * 5 0mLT2@ltiL tt» ^ y 

J* 9 Y 7 7 7 4 {Wi } &fe1& : V 9 * * * y 9 7 ^ * n u > ( 
igq D q£ : A K - 2 2 5 ) ) T'ffi^ L T CHsCH (0CH 2 Cy) CH 2 0C0CF<CF 3 )OCF 2 C 
F 2 CF 3 (15. 4 g ) * ft fc o G C *<& ft (i 9 9 % T h o 0 

'H-NMR(399. 8MHz, ?#^:CDC1 3 , * * : TMS) 8 (ppm) : 0. 82- 0. 95 (m, 2H) 
, 1.07- 1.28(m,3H),l. 17, 1 . 17 (d. J=6. 4Hz, d, J =6. 4 Hz, 3H), 1 . 44 - 1 . 55 ( 
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m, 1H) , 1. 61- 1. 75 (m, 5H) , 3. 20, 3. 28 (dd, J = 6. 8, 8. 8H2, ddd, J =3. 2, 6. 4, 8 
. 8Hz, 2H), 3. 60- 3. 68 (m, 1H) , 4. 21 - 4.26, 4. 32- 4. 40(m,2H) o 

,9 F-NMR(376. 2MHz, $g#E:CDCl 3 . :CFC1 3 ) S (ppm) :-80. 4 (IF) , -81. 
8(3F) , -82. 5 (3F) ,-86. 8 (IF). -130. 2 (2F) , -132. 1 (IF) 0 

[Ml 7] Cy F CF 2 0CF(CF 3 )CF 2 0C0CF(CF 3 )0CF 2 CF 2 CF 3 <7)g! it#J 

5 0 OmLO-'^^S* - P-ri^ R - 1 1 3 (31 2 g 
) £ m z. X mW L % 2 5 °C U % o o * - h * U - 7 2f * ffi □ \Z (i , 2 
0 Viz fikft L £PfS > Na F^U7 F3£»«, *3<fc^-loric{$i# 
LfcJS-iP&fciftyilK&ftLfco * £ > - 1 0 ric L }% £P 3£ d» <b ti 
Lfcifc* ^ U - ^IcHi" tztfXDfote&m? 4 > Ltz 

o mmir * * 1 mm®.* &/»t*&, 2 0 %ct ti/:7 7 

m if * * , % & 8 . 6 3L/h-ClB#P^Pfc§&A,*:o o §T ic. 7 y f£ 

taaSTl!*:^**:*^, Wl 6 X % tz CyCH 2 0CH (CH 3 )CH 2 0C0C 
F(CF 3 )0CF 2 CF 2 CF 3 (4. 98g) *R-1 1 3 (lOOg) U *g # Ltz 

o ru , 7*^#x£iigi:ri^T-PK£&<&&ri ? <b* - h * v - 1*1 be 

# £ 0 . . 1 5MPaif#ELt, ^>4?>*fl|36«0. 0 1 g / m L 
X h 2> R - 1 1 3^$^2 5t:^U 0ti:U"#SL^^e6mLS 
AU t-Fn-70^>-tf>ttAP^ft, 0. 3 B# SB am * « 

or US: Jo UrtflE^SrO. 1 5 M P a U , R J£ » F«i zBBE Sr 4 0 tJ'fc # 

>-if>ftAD^fc> 0. 3 mmmw*mvtz 0 £<bu, isj^io^^ 

£ 3 UJ < l)j|Lfco ^ > -tr > <7) & A ilS ■: J2 0 . 1 8 4 g, R-l 1 3 
(O & A %t * li 1 8 m L T* * o 7t o £ K , 7 '? % # X * m C %L&X ft 
£ ji * 4 # <b 0 . 8 1$ M * « It • 

o r u , Ri&s(«3Ej*tffi:L, a m n * £ 1 . 5 i^f ^9 ^ ^ >i 
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tz 0 i«)l!)t ,s F-NMRr^iL^i:^, m SB it £ % <D JR ^ <i 7 

19 F-NMR(376. OMHz. ii&rCDCb, * :CFC 1 3 ) 5 (ppm) : -68. 1 - -70. 4 (2 
F), -80. 4 --81. l(4F),-82.4(3F),-82.7(3F),-87.0(lF),-87.4(2F),-n 
9. 5~-143.5(10F),-130.6(2F). -132. 7 (IF) , -146. Oand-146. 3<1F) , -187 
-9(lF)o 

[mi 8 ] Cy F CF 2 0CF(CF 3 )C0FOigit^J 
m 1 7 t*#/jCy F CF 2 0CF(CF 3 )CF 2 0C0CF(CF 3 )0CF 2 CF 2 CF3 ( 0 . 9 g ) £ 
NaF^*(0. Olg) # U 7 7 * n K & * N » L < tt # £ ff 
v^jr^^t-f JWU^tM 2 Otf5.. 5 B# Pb^. 1 4 0 *C T 5 P# HQ &0 f& 

l tz o 7 7 * ^ ± as k (i 2 ortciajKiiaiL^aatssrKiiLfeo *p 

m > m&L V- > f * ( 0 . 9 g ) £ © J|X L fc o G C - M S i: i i) , CF 3 CF( 
0CF 2 CF 2 CF 3 )C0F:fc «fc If ^ IS -ft & % t! ? ± 4. % T? -6 £ t £ 5t S L 0 N 
MRJR^Ii 6 6 . 0%t*ofc. 

19 F-NMR(376. 0MHz. j»«t:CDCl 3 , % $ : CFC1 3) S (ppm) : 25. 8 ( IF) , -67. 4 
(IF), -75. 6 (IF). -82.4(3F), -119. 5- -143. 5 (10F) , -132. 4 (IF) . -187. 9 ( 
lF)o 

[Ml 9] CH 3 CHClC00(CH 2 ) 9 CH 3 O^it^lJ 

5 0 0 mLO4oP79^3i:PJif *75V (68. 4g) «b 
1 - T* ; - )V (5 1. Og) *tt&*«#L.**frTxrtfi$rl2t;£Jl 
TC'Ro 2-^OD7"ntr^-;u^D»JK(4 2. 9g) H5 
^H^ItTiTU.^^on^r/ ( 5 0 m L) T'fKLJO^fl 
Lfc«RJ&«'fr*J«:* ( 4 0 0 m L ) K Jjp x T ~ Jf ^ ft L L 
7t oTK* *» v * n n > * > ( 1 0 0 m L) -e m L,tii 
„ W±(OifU, 1 -f*y-;M8. 4«) 

y f-lf 2 7 &t>-&tzGWtm (400mL. 300mL 

) X~m & L, * 9 y ( 1 0 0 m L ) ^JHx./:t^iL/: 0 
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zffi.m-? r * *> * ^ -c&s L.ajft»,»«t ltj? ( 

8 6. 6g) * # fco - H * M!±m^ L T % G C MS 8 9 . 9 % O CH 3 CHC 
1C00(CH 2 ) 9 CH 3 ( 6 4 . 8g) £ 1# tz „ 

; 1 3 5-1 3 9t/ 0. 63-0. 67kPa 
'H-NMR(300. 40MHz. ^^:CDCh. :TMS) d (ppm) :0. 88(t, J-6. 9Hz, 

3H),1.3-1.5(b, 14H),1.6~ 1.7(m,2H)a.77(d, J=6. 9Hz, 3Hk4. 1 ~ 4. 2 ( 
m,2H).4.39(q. J=6.9Hz, 1H) C 

[M2 0] CH 3 CH(0(CH 2 )9CH3)C00(CH 2 ) 9 CH3O^iSf!l 
5 0 0 mL©tX77X3(;, 1-7**^-^(1808) t 7" h 
>J 7 - (2 8%) &tt:&&mWL, «JE 

LTv>4v»i t *GCf5tBLfc 0 1 L04oD77^3|:n, N - 
•;^f;P*jbi75 K (1 5 0 m L) t 1 9t'f/; CH 3 CHC 1 COO (CH 2 ) » 

CH 3 ( 2 7 . 1 g) *it&&mW Ls rtS2 5 v&T'?±fzmft-?ntz 
•T Y 'J -7 A -> y - V <DmWL*ffiT Lfzo f^S7 0ti:illiLt3 Ot? 
L fco 

i ft £ 2 J* y * frft v» , # * R IE ffivffi *■ 7K ( 2 0 0 m L) T 3 II 

m L) T J* W L , t*tfffil^^»«i:l-7'*;-^«:9*lT 
, G CMS 9 0.0 % <OCHsCH(0(CH2)»CH3)C00(CH 2 )9CH 3 (70. 8 g ) 

'H-NMR (300.40MHz, ?§&:CDC1 3 > :TMS) $ (ppm) : 0. 88 (t, J=7. 2Hz, 

6H),1.2~ 1. 5(m,28Hkl.44(d,J = 7.5Hz,3Hkl. 5- 1. 7 (m, 4Hh3. 3~ 3. 4 ( 
m, lHK3.5~3.6(m. 1H) . 3. 93 (q. J =6. 9Hz, 1H) , 4 . 0 ~ 4 . 2 (m. 2H) 0 
[M2 1] CH 3 CH(0(CH 2 ) 9 CH 3 )CH 2 0H<7>Mjt#!) ' 

£ * & at t\ \ l <o a on 7 j x * \z. y a> > ( 3 o o m d , i- 

h 1; t; A * % it \£ A (2-^h*v^h*v) 7)H-n (65% 
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h 2 1 4 g) Sr tt&*« # L . 1*1^2 OtftTt, #02 0 

TM#^CH 3 CH(0(CH2)9CH 3 )C00(CH 2 )9CH3 (3 0. 0 g) 4 4 5»H*ltt 
?lTL^o rtfi9 Ottl. 5 B#ffl«# L 7Xi&T?*fr£P L, 2m o 

] / L i£ $e 2 0 mh ^mT Ltzo 

RlSfi#**2ino 1/Li£il 0 0 0 mLCiDi, t - ;M 
^;wai-x;u (8 0 0mL) T *ft Hi L A: o # ft L *Jf *» <b $ <b iz t 
-yf Jl/x-t* (4 0 0mL) fffidiU tffilSrft-frfco 

tt»7/^y<)At?8*L, (6 3 

GC«R9 7 % <£>CH3CH(0(CH 2 ) 9 CH 3 )CH 2 0H (16. 0 g ) 

'H-NMR(300. 40MHz, $g&:CDCl 3 * : TMS) 5 (ppm) : 0. 88 ( t . J=6. 9Hz. 

3HKl.09(d, J = 6.3Hz,3H) v l. 2- 1.4(m, 14HK1. 5- 1. 7(m.2HK2. l(bs. 1H 
h3.3~3.6(m,5H) 0 

[M2 2] CH 3 CH(0(CH 2 )9CH3)CH 2 0C0CF(CF3)0CF 2 CF2CF3OSSit « 

01 2 1 -C»7t G C mm 9 7% ^CH 3 CH(0(CH 2 ) 9 CH 3 )CH 2 OH (15. 5 g 
) k h *T $ > (15. 2 g ) * 7 7 X 3 tc A il , 7jcf& T "C if 

# U: 0 FCOCF(CF 3 )OCF 2 CF 2 CF 3 ( 3 2 g ) & 1*1 £ 1 0 *C JSH T C « *> 4 

<b 3 0»^ltT«TLfc, S8 T » 7 ft , Ifii:lt2H^«#L, 
tK tK 1 0 0 m L Ciifco 

W b titz®.WL* frWLL , T * * * 1 00raLt2|ftlL, 

7v>ntgHL/^, h js l , a ft * » o ffi ft * -> v * ^ * 

7A^D-7h^77^f (HBS^H : AK - 2 2 5 ) f«LT CH 3 CH(0 ( 
CH 2 )9CH 3 )CH 2 0C0CF(CF 3 )0CF 2 CF 2 CF 3 (23. 2 g ) £ tz . G C*«fcJg<± 9 
6 %t*ofc 0 

'H-NMROOO^MHz. S«SE:CDCl3. *m :TMS) 5 (ppm) :0.-87(t, J=6.6Hz. 3 
H), 1. 18, 1. 19 (d. J=6.3Hz, d, J=6. 3Hz,3H), 1. 21-1. 32 (m, 14H), 1.47-1. 
54 (m, 2H) . 3. 36- 3. 52 (m. 2H) . 3. 62- 3. 72 (m. 1H) . 4. 22-4. 28, 4. 33-4.4 
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0(m, 2H) 0 

19 F-NMR(282. 7MHzw#*£CDCl 3 ,^i$l :CFC1 3 ) $ (ppm) :-80. 0 (IF) , -81. 3 (3 
F) , -82. 1 (3F) , -86. 4 (IF) , -129. 5 (2F) , -131. 5 (IF) 0 

[M2 3] CF3(CF2)90CF(CF3)CF 2 0C0CF(CF3)0CF 2 CF 2 CF3OMifi^U 
5 0 0 mL^)-7yjHi-^l/-7i:, R-113 (3 1 2 g 

) £*nx.Tfii#L, 2 5ti:ffic^o * - y ? \s - 7 *r x ton k i± * 2 

0 Viz&W L tzt$$V%9, NaF^l/7 ^11, is J: [/- 10 

L/;$^ *- h * l^-^:Mt/:*Oi#1^7 >*t£W: Ltz 
1**^ ^, »ll 1 0 . 3 3L/h-?"lB#i?Si#:£2^/io 

on;, -7 ? st if * * m i: /t; ii -c § & <^ & # s <b , fj2 2-e#/:CH 3 ( 

CH 2 )9OCH(CH 3 )CH 2 OC0CF(CF3)OCF 2 CF2CF3 (4. 81g) * R - 1 1 3 (1 
OOg) K#JSLfc»«*8. 0»PII*lfCttAL<:, 7v 
3t#*£|Bj£^i£^#C#&*£:* s 'b. * ~ h ? 1/ - 7ftJ±t) * 0 . 1 
5MPaif#ELH ? ^ ^ > -t* > ?1 jg 0 . 0 1 g / ra L T* ab 4 
R — 1 1 3^$^2 5ti^4 OtUit-^fiL^i^ 6 mLiiAL, 

t - i/-y©^>*>ftAn*Kio, o . 3 mmmwzmrttzo 

o^^SJS^rtS^SrO. 1 5MP at, RfiJSrt S. £4 0 °C K f£ 

■if >V±AP P»a&. 0. 3 B*W«*F**tt*tfco Sfcfc, |W| « <7> £ 
3 EI < i L o ^>-t'>»sAHiliO. 1 8 3 g % R — 1 1 3 O 
aAIilil 8 m L V * o 0 

$ <b »: > ^ v m ^ * * m c m. m t & § & * 4 & h 0 . 8 m m mw & 

mtffzo on:, R 8 rt-BE a * # JE L , g X # * 4- 1 . 5 B$ ra & 
§^^7 l io SI!lft^ ls F-NMRT^iL/:t^, ft IB it & % O JR 
mii 6 9 % t* i o /; o 
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,9 F-NMR(376.0MHz, ?#$:CDC1 3 . & £ :CFC 1 3 ) $ (ppm) : -80. 2 - -81 . 6 (4 
F).-81.8(2F),-82.3(6F). -82.6 (3F), -86.5- -88.6 (3F) , -122.5 (8F),-1 
22. 8(2F) , -123. 0(2F), -125. 8(2F), -126. 9(2F) , -130. 5 (2F) . -132. 4 (IF) 
, -145. 7 and -146.0(1F)„ 

[0H2 4] CF 3 (CF 2 ) 9 0CF(CF 3 )C0FO^it^!l 

M2 3 XM#£CF 3 (CF 2 ) 9 0CF(CF 3 )CF 2 0C0CF(CF 3 )0CF 2 CF 2 CF 3 ( 2 . 0 g ) 
£ N a F $fr * (0. 0 5g) t*i:7 7XDt:ftii*, ML <&W* 
ft ^ & it h * J ti> * t» x 1 5 Ott-2 4 m to f& L o 7 y 7. u Jt SB 
Kll 2 0 "CKi&JglUgff LfclSt»*ttiLfc. #£P7£> iSE^^yy^ ( 
1. 9 g ) tBttL^. GC-MSKJ:*}, CF 3 CF (0CF 2 CF 2 CF 3 ) C0F*5 X 

x/nmit'&w-t)S±4E.]&'tidx~ & & z. t zmm l tz 0 jrj£»±6 3. 8%t- 

$) -D tZ o 

-7X*^?h;U(CIi&) 1683 (M + H) 0 
[00 2 5] it&%!) (IIIc-50) O^itfll 



(Ia-50) (22. 7 g ) t h 'Jxf ;i/7 5 > (3 6. 5 g ) 
£■77*3 CAii, ijc'jST-etlS Lfc„ FC0CF(CF 3 )0CF 2 CF 2 CF 3 ( 6 0 g 
) £ I*) S £ 1 0 *C £Jl T K 4% *, * 56 s & 1 B£ m frV X m T L fc 0 flS T «■ T f£ 
, S £ t X 2 B# W L , 7XtK 1 0 0 mL CSDi^o 

# ^ ft £ M £ 7> $E L , T if £ * 1 0 0mLt2ifttU "7 
^* -> v AX'$t& L ^i§L. «EE&§TMfc£ft (I 

IIc-50) (23. 4g) H 7. 5-88. 5*0/1. 4 k P a O g ft 
t L X f§ tz o G C H m li 9 9 % X & o o 

'H-NMR(300. 4MHz. v#^:CDCl 3 , ^=r£ :TMS) <? (ppm) : 1 . 24 , 1 . 25 (d, J=6. 




(Ia-50) 



(HIc-50) 
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•. , ■ i 

OHz.dd, J-l. 2, 6. 0Hz, 3H) , 1 . 36, 1 . 4 1 (s , 3H) , 3 . 39 - 3. 49 (m, 1H) , 4 . 03- 4 
.42(m,4H)o 

19 F-NMR(282. 7MHz, v£j£:CDCl 3 , :CFCh) d (ppm) :-80. 0 (IF), -81. 

4 (3F) , -82. 0--82. 1 (3F) , -85. 8- -86. 6 (IF) , -129. 5 (2F) , -131. 4- -131 
•7(1F) 0 

[#i2 6] it&m (ivd-50) <Dmmm 

,CF 3 

(IVd-50) 



F 2/ C-CF 



°x° 

F 3 C CF20COCF(CF3)OCF 2 CF 2 CF3 

5 0 0 mLO-7^*8* - hU-yi:, R-113 (3 1 3 g 
) £ Dn x. X mn L ^ 2 5Ci:«ofc 0 *-b*l"-:73tr;*fllPfcl;JU 2 
0 ■CIC-JS^f L /c^^3H. N a F ^ 1/ v h Kmm > & <£ — 1 0 °C\Zj%W 

Ltift%i%**m.&}i l zmmLfco - 1 o *ctc^^ l tz^mmfr h \± 
-mm Ltzm* * - y ? u - ^KM-f ^o^di^i 7 > t£s l 7t 

o M * if x £ l . 3 n f% PX § & ^ £ f& > if *"xt2 o % tc 4fr JW L 
7 f # X & „ m & 7 . 8 7L/ht t l^F^I!^|i3i/^/i 0 o|Tt~, 7 
* * # * £ JWI C «£ ii T Pfc § * <b . fll 2 5 -C # it-k%0 ( IIIc-50 
) (4. 96g) H-l 13 (lOOg) IC m » L fz WL & 5 . 3 

0. 0 1 g/mLT^^R-l 1 3 mW.£ 2 5 *C <b 4 O^CJ f#g 

- h^U-roaPAJvyiM*!), JE * * f 0 . 2 0MP ai:5: 
o i: i "C * - h * - f <D -7 v m iS * X P )V 7 £ ffl tb X , 0 . 

o^CE^ ^^£CL, KI&fSAaS £ 4 0 *C iZ& % & t, , .Lffico 
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ft, $ h * - V 9 V - 7 <D its □ /< )\> 7 £ ffl *b , E 7J W 0 . 2 0 MP 

, 0 . 6l$Hl«#*«nt/.:o ?f>t:> |Si»oa^«r3@< «9 £ Lfc 0 
^>4f>©ttA«iliO. 3 4 7 g. R - 1 1 3©aA*il4 3 3m 

Lt*ofc, $ *b *c , s * Jtr * * i . s m m v& # a a, a? o a w * 1 9 

F-NMRT*£iU:U^ # IB -ft <£> li 8 7 % X' & <o tz 0 

19 F-NMR(376. 0MHz. }#!&:CDCl3, £ S : CFC 1 3 ) S (ppm) : -78. 3 ( IF) , -80. 
0~ -80. 9 (4F) .-81.4 (3F) , -81. 5~ -82. 5 (IF) , -82. 4 (3F) , -82. 6(3F) , -86 
. 5~ -88. 1 (3F), -123. 7 (IF), -130. 6 (2F), -132. 7 (IF) 0 
[M2 7] (Ve-50) O^it^S 



m 2 6 T # lb £ m ( IVd-50) (2. lg) £NaF^:£(0. 0 
2 g ) t*i:7 7^3i;ttii*, » L < & fir v» & rt* # -f ;u m * 
tfl 2 OTC-n 0 8# K SD & L tz . 75^3±»i:ii2 0 C i= AJK WOi 
Lf;il?f ^1 Lfco *P f£ . & ^ > ^ /l- (2. 0g) £®i]XL 
GC-MSicii?, CF 3 CF(0CF2CF2CF 3 )C0Fi3 J: « IB ft & ± & 
^fttiJCiHgUo NMRiR$li 7 1. 2 % "C afc o tz 0 

19 F-NMR(282.7MHz. f§M:CDCl 3 ^ * HI : CFC 1 3 ) S (ppm) : 24 . 3 and 23. 7( 
lFh-77. 8~ -79. OOFh-80. 0 and -80. 2(3F) .-81. 3 (3F) ,-83. 3 and -8 
3. 8UFK-123. 9 and -124.9(1F) 0 

t^j 2 8] it&m (nic-51) <omi&m 

yCH 2 OH yCH 2 OCOCF(CF3)OCF2CF 2 CF3 



it&m (Ia-51) ( 1 5 g ) ^77^nCAJi, if* * /<7 V > 




(Ve-50) 




(Ia-51) 



OHc-51) 
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? 2 Ik & h XLW L tz * FCOCF(CF 3 )OCF 2 CF 2 CF 3 (4 0 g) £ 1*1 £ 2 5 
- 3 0 °C iz « tn h 3 0»^ltr»TU. fit T » T ft . lfit3H 
RK#L, ^fP^mTK*^ h >; * 5 OmL^fil 5 *C JSL T t* jbD A 

*§<b*L;fcfflift*#ifcL., T1^tR5 0mL-e2i^^L, fife K v ^ 
* v * A te» L Jfiifcfcftfco *maS9TMfc£-tt (III 

c-51) (13. 3 g ) 0 0 TC/ 2 . 7kPaOfi*tU1» 

o GCiSii9 9%Tfeofc 0 

1 H-NMR(399. 8MHz, jS«6:CDCl 3 , * iJI :TMS) <5 (ppm) : 1 . 36, 1 . 42 (s, 6H) . 
3. 78, 4. 10 (dt, J =5. 2.8. 8Hz, dd. J =6. 4, 8. 8Hz, 2H) , 4. 31 ~ 4. 51 (m, 3H) 0 

19 F-NMR(376. 2MHz, »«E:CDC1 3 , :CFCh) 5 (ppm) :-80. 3(1F), -81. 

8(3F) ,-82. 6(3F). -87. 0(1F) , -130. 2 (2F) , -132. 2 ( IF) 0 

im 9] (ivd-5i) (nm&m 

/ /CF 2 OCOCF(CF 3 )OCF 2 CF 2 CF 3 
F 2 C-CF 

/ \ Q (IVd-51) 
F 3 C CF 3 

5O0mL^-7tlH*-l-n-yi:, R-l 1 3 (3 1 2 g 
) £ iq x. T mW L , 2 5ti:So/:o t-^^-7#xaini:ii, 2 
OTC^^^L/z^ipgf, NaF^Wyh^ftS, i5 J: - 1 OrCS^F 
L fc ^ & & £ it ?ij iz Wi fi L o 4 *5 , - 1 0 TC K ^ L tz ft ±P §1 <b ti 
»*LfciK£**- ^7t:lt/:ft^i^ii7^ > * IS ft L tz 
o a SI # * * 1 • OI$rai!fc#5^7t*ft* g*^^T?2 0%i:ftRL/: 
7 7 1**^^, SK a 7 . 7 1 L,/h"C10#it3i#;#3&A,:£: o o r ic , y 
•y m??x*W\ C % m -C Bfc £ & * 4 # s «b , 00 2 8 (IIIc-51 
) (5. 0 1 g) H-l 1 3 (lOOg) l:SSL/:«H. 6 
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0. 0 1 g/mLfiU-l 1 3 mfc* 2 5 °Cfr b 4 0 TCClt^a 

«b — h^U-^^mP^^-rSrlBiC). fctltf 0 . 2 0 M P a i: 5; 
o/:i::^.T*t- l>n-y07;|#7An^^y^*!)T, 0. 
9 UfWa^iJiUt/:. 
o gncJBEa.fcttflEK U RtS» ftfi« £ 4 0 TC K « *> <b , ±ffiO 

J6 % £ ^ K * ~ h ? - 7 & p ;u 7 £ ^ ^ I± 7J 0 . 2 0MP 

a C Jj: o h i 5 t * - h ^ U - y « 7 f A □ /^i' 7 ^ 13 T 

, 0 . 8P#ra*#*&»tfco $ <b K » |WI & co & ft £ 3 HI < «5 jg L tz 0 

s<> -if ><D '& A&M # 0 . 3 4 0 g, R - 1 1 3<7)ftAIf l±3 3 

m l -c * o o ? <b k , m. m J? * * i . 5#rai>fc£&A/rtfo s 6*? ft * 1 

'F-NMRt*tf U:i £ * % |R f £ <fc ft 4X ^ (±78. 2 % T & o 
fc. 

19 F-NMR(376.0MHz, ig&:CDCl 3 . :CFCls) «5 (ppm) :-77. 9(1F). -79. 

6~-80.8(lF) , -81. 1 (3F) , -81 . 2 (3F) , -81 . 8 - -82 . 6 (7F) , -85. 9—88. 0( 
3F).-122.6(1F),-130.4(2F),-132.4 and -132.5(1F) 0 
[M3 0] (Ve-51) (DWlikm 

xCOF 

(Ve-51) 



°x° 

F 3 C CF 3 

fl!) 2 9 -emizit&m (IVd-51) (1. 8 g ) HaFt* (0. 0 
2 g ) * (C 7 7 * 3 IZ * , & L < »£# * *T ^ * * r «b * )V A'^ 

1 1 1 2 otTi 2 s# h hd pa l 7t o 7-7^^±ajtc{±2 o r (C fi fl? m %o 

LfcSaSfcKlU'o & *P ft s ffi > 7 s ;u ( 1 . 6 g ) * 0 JR L 
fee G C - M S i: J: i), CF 3 CF (0CF 2 CF 2 CF 3 ) C0F& J: vm SB It #ft rt f ± £ 
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J.Chin.Chem.Soc. , 40, 563 (1993) ) t - L . 1*1 B & \Z «fc 0 Utlit& 
m<DU^*-&£>tz t £ h , 7 3. 1 %t*^o/:„ 

[013 1] PhCH 2 OCH 2 CH 2 CH 2 OCOCF(CF3)OCF 2 CF2CF3<50^i£^!l 

6 % ^PhCH 2 0CH 2 CH 2 CH 2 0H (1 5 g ) ^77^3};Aii, g 
X £ 7* V > i>* $ * tt h mn L o FC0CF(CF 3 )0CF 2 CF 2 CF 3 ( 3 I 
. 5 g ) £ F«3 £ * 2 5 ~ 3 0 °C K % & j&* «b 3 0 # ^ *t X ft T L 0 ft 
T*T&, 1ST* 3 PfF^I^ L , i&ft#tK7fc3R± MJn*50mL 

7 AT'^^L/^, 2> ft L , ffl. m £ W tz . «*S-->U*y^*9 
^nv^77^ (WI: AK- 2 2 5 ) t-ffilLT PhCH 2 0CH 2 C 
H 2 CH 2 0C0CF(CF3)0CF 2 CF 2 CF3 (14. 2 g) » 0 GC*H£tt9 8%"C 

'H-NMR (300.4MHz, ?g&:CDCl 3 , & ig : TMS) 5 (ppm) : 1 . 98~ 2. 06 (m, 2H) 
. 3.54(t, J=6.0Hz,2H),4.45~4.58(m,2H),4.49(s,2H),7.25~7.34(m,5H 

)o 

,9 F-NMR(282. 7MHz. f#^:CDCl 3 > £ m : CFC 1 3 ) <5 (ppm) : -79. 9 ( IF) , -81 . 3 ( 
3F) , -82. 2(3F) , -86. 5 (IF) . -129. 5 (2F) , -131 . 5 (IF) „ 

[ffl 3 2) Cy F CF 2 0CF 2 CF 2 CF 2 0C0CF(CF 3 )0CF 2 CF 2 CF3<7>Mii ffl 
5 0 0 mL<O-^;Ht-hn-7i:, R - 1 1 3 (3 1 3 g 
) £ to x. X m W L , 2 5ti:«ofco t-h^U-y^xfllPlcii, 2 
0 V L £i££pf$, N a F ^ V. v h , £ X V - 1 0 TC ^ 

L i|J $ £ it m \z 1£ » L tz o - 1 0 V K j£W L tz 1% b li 

m$k L tz ft Sr * - > ? l/-7Cltf:*!)^I#:Il7^ > * ifcfi L 

o 

it^^S- 1 B$ Pfc # & f£ , H*^t2 0 % 3V JR L tz 7 y 
* it * * , % 3 8 . 0 8L'/h-Cll$H|i!fc£&A,;/!foOg , fc, 7 y m 
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if X ft |b] £ jfi m "C qfc § ji * & h > 08 3 1 -C f§ CyCH20CH 2 CH 2 CH 2 0C0CF ( 
CF 3 ) OCF2CF2CF3 (4. 8 2 g ) H-l 1 3 (lOOg) K » # L /.: i£ 
iBt ft 8 . 4HH^»ttSALfc. 

O £ (C % 7 y m if * ft |W] £ % ii f Pfc # ji * 4 * ? h , * - h 9 V - 7* 
F«3 ffi^J ft 0 . 1 5 M P a S "C # JE L 4 ** , ^ > -tf > ii JK 0 . 0 1 
g/mL-e*&R-l 1 3it^ 2 513^^ 4 0rt:it#iaL4^ib 
6 mLftAL, *-h?U-7 , 0'<>Hf>i£APftBliJ&. 0. 3 B# Pel 
«#fctt»t7to o IT t£ S F«3 ffi * ft 0 . 1 5MPai:, RfESrtia 

ft 4 0 "C 4£ & tf* <b , ±ffiO'<>^>»«* 3mLftAL, * - h 

^p-^o^>4f>^APftB3i6, 0. 3 v%mmw*mv tz 0 £*>k 

^ > -tr > (D&Xmmi* 0 . 1 8 6 g . R - 1 1 3 ^ftAIHJ 1 8 
mLT*)o/Co 7y^*'^ft(WJi:e{LjaT*l!>:§di<^^36 r 'bO. 
8 B# m fit W ft £E *t o o I' t: , RI&Srta^ftlfEE^L. S * # X ft 
1. 5 B# F£ UK § & ^ *f o gft!|^ 19 F-NMRt^iL^i::5, ^ 
IB -fb ^ <*> JR (4 2 6 9fC*ofc, 

,9 F-NMR(376. 0MHz> S«E:CDC1 3 , : CFC 1 3) <J (ppm) : -79. 9 - -84 . 3 ( 1 

IF) ,-87. 0--87. 8(3F), -119. 5~ -143. 5U0F). -129. 8(2F) , -130. 5 (2F) , 
-132.5(1F),-187.9(1F) 0 

[$13 3] Cy F CF 2 0CF2CF 2 C0F<£>ig£#iJ 

M 3 2 -e^7^Cy F CF20CF 2 CF2CF20COCF(CF3)OCF2CF 2 CF3 ( 0 . 5 g ) ft N 
a FffiM (0. Olg) t&lZ 7 7 * n K ft & * . < HILW iff ^ 

tt h * 4 P X f -C 1 4 0 tf 1 0 Bf n JJP & L tz „ 7 7 * =» ± K ti 
2 orcaSilfiL^SISf^tiLfco £P?£ , wLtk*r> 7° )V ( 0 . 
4g) ftEJJRLfco G C - M S iZ X 0 , CF 3 CF(0CF 2 CF2CF 3 )C0F (M S ( 
C I & ) : 4 9 5 ( M + H ) ) & «t II IS -ft # ± £ J& & -e * & £ 

t ft «t e l * o 
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[ms 4] CH 3 CH(0CH2Ph)CH20C0CF(CF3)0CF2CF 2 CF 3 cD^^t^!j 
GCtt*9 6 % <^CH 3 CH(0CH 2 Ph)CH 2 0H (13. 1 g ) ^7 5X3|:A 
ti, > f 2 -£ % b ffiW L tz o FCOCF(CF 3 )OCF 2 CF 2 CF 3 

(3 9. 5 g ) Srl*Iza*2 5-3 0 , CU«*)3S:**'bll^ffl36WtTflSTL 

0 m L £ I*] Vm 1 5 °C U T "C J)P x. rt: 0 
f§f>*trt:fflifc£#ifcL» 71**5 0mLf2i^ilL, Eft v ^ 

it^y'j^^HA^nv^^^ (mmmm : a k - 2 2 

5) -C*Si£ L r CH3CH(0CH 2 Ph)CH 2 0C0CF(CF3)0CF 2 CF 2 CF3 (1 1 g) £ % tz 
o GCi«ffiW 9 8 %t*^fc 0 

l H-NMR(300.4MHz. jg&rCDCls* :TMS) S (ppm) : 1 . 23 (d, J=6. 6Hz, 3 

H). 3. 76~ 3. 87 (m, 1H), 4. 26 -4.60 (m, 2H) , 4. 54, 4.56 (s,2H), 7.26-7.36 
(m, 5H) 0 

19 F-NMR(282. 7MHz. *g#£:CDCl 3 > & i£ : CFC1 3 ) (ppm) : -80. 0 (IF) , -81 . 

3 (3F) , -82 . 1 (3F) , -86. 4 ( IF) . -129 . 5 (2F) , -131 . 5 ( IF) „ 

[#0 3 5] Cy F CF20CF(CF3)CF 2 OCOCF(CF 3 )OCF 2 CF 2 CF3<7> fijf £0 
5 0 0 mLO-7^;Hi - R-l 13 (3 1 2 g 

) *SDit«^L, 2 5 Vizfco tz 0 * - Y ir V - 7 if * ft P K , 2 

o vizftw i tz^m^-. n a f ^ v v h iemm , £ <£ tf- 1 0 tC«» 
LfcJtapsfcityyKfixiELfco =& & > - 1 o *c n ^ l £ ^ sp t? <b i* 

* # * * , m & 8 . 3 2L/hTlB#|l§Pft§:iXA/;fio 

o ? , 7 7fA*^*^i:iaT-^iii**^f), H3 4t#/: CH 3 C 
H(0CH2Ph)CH 2 0C0CF(CF 3 )0CF 2 CF 2 CF3 (4. 97g)*R-113(10 
0 g ) K»**Lfc»ifcfc8. 0 B# IB * tt T & A L fc 0 
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ori^ 7 ? m ** * z m c z & * % & , * - h * ^ - -/ 

ft E # £ 0 . 1 5MPalt^ELH^, ^>t^lg#0. 0 1 
g/mLT*&£R-l 1 3 & 2 5 Vfr b 4 0 VK t ~C l & h 
6 rnUIAU *-h^U-^<0^>-tf>ttAP*rH*. 0. 3 B# fig 
}f #£iHt o r U£SSffl*l J£?J £ 0 . l 5MPaC, 

n-yo'otyaAP^fe, o . 3 p# m a# *• ^ if tz „ £ <b \z 

^ >-tf > fiDftAtili 0. 1 82g, R-l 1 3 com. Affifili 1 8 
mLT^o/Co £ <b U > 7?##*£Eli;fciSTl!fc§&*4j&*<b0. 

1. 5 P# Pfc § & A, o B 69ft^ 1 9 F - NMRt^l L/: t i 6, & 
ffi-fk^t) O (± 2 2 % T * ~> o 

. [W3 6] CH 3 CH(0CH2CH2CH=CH 2 )C00CH 2 CH2CH=CH2^^ii^J 

CHsCHClCOOH ( 5 0 g ) t CH 2 =CHCH 2 CH 2 0H (7 5 m L ) t 7 y * 3 (C A 
*l, illl OmL^lTLIfit 1 0 L *:„ RJfcifcfcfefljfc. 

it h 'J ^ 2 5 0 mLi:ftv^i o tKI 50mLt t - r f- * 
^ i - 7- )V 1 5 0 m L llD i 5" t I > t - /f f ^x-f;|/|S' 
t LT#fc, fc* 1 .5 0 m L L . ^ * v * 

A^SJILfcft, ^iiL> fflffc*»fco £ mm L TCH 3 CHC1C00CH 2 C 

H 2 CH=CH 2 £ »fe o 

CH 2 =CHCH 2 CH 2 OH (16. 6 g ) iy^f***A7U' (120aiL 
) t^77^3i:Ati, ft 8 ~ 9 Viz & tz ti 2> X 7 IZ & L tz <, 7k 

Min (log) uo fl-^ifcasan I, gs-c 3 0 frmw 

Ltz'ik, nif £P L tz o o r ICCH 3 CHC1C00CH 2 CH 2 CH=CH 2 (5 0 g) £ ->* 
^f**/l'A7 5 K3 OmLICjJi'L, 1 . 5 f%mfr V X ffiT L tz „ 
ffi T & , 1*1 & £ 8 0 ~ 8 5 V IZ & t> 4 rt* lb 3 B# RQ tjn & L rt: e IS (25 
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*C ) CI L, 2mo l/LOSI 2 0 0 mLHDxfc, ^^t>/9S 
xf ;i/ = 2 / 1 O & i& 4 0 0 raLt4 UltttB LttSi^llfc, *f 
Jl * ft SI & . * 5 0 0raLT'2 1ftiL, l^v y A tg§ L 
%jftL, ffillU CH 3 CH(0CH 2 CH 2 CH=CH 2 )COOCH 2 CH 2 CH=CH 2 (3 6 
g ) *'&tz 0 G C ii 8 3 % T- & o tz o 

'H-NMR(399. 8MHz, *§££:CDC1 3 , * HI : TMS) 5 (ppm) : 1 . 39 (d, J=7. 0Hz, 3 
H) . 2. 33-2. 45 (m, 4H) , 3. 41 (dt , J=7. 0, 9. 1Hz, 1H) , 3. 63 (dt, J=7. 0, 9. 1Hz, 
1H) , 3. 96 (q, J = 7. 0Hz, 1H) ,4. 15-4. 27 (m, 2H) ,5. 02-5. 14 (m, 4H) , 5. 73-5. 8 
8(m.2H)o 

[013 7] CH 3 CH(0CH 2 CH 2 CH=CH 2 )CH 2 0H^^it^iJ 
T )V =f > %L m ^ T . TjcSMbV^AT^Sx^A (6. 9 g ) 
tJc v' .x- ;l/ J. - x * 2 4 0 mLJ77^3CAii, zKiST TUff L 
o I w C {aj 3 6 T*j|t G CiS 8 3 % <7>CH3CH(0CH 2 CH 2 CH=CH 2 )C00CH 2 CH 2 
CH=CH 2 ( 3 6 g ) Sr.4 5^*ltTliTLfcft, ^ ( 2 5 *C) t3. 5 
MltfL/c. 7X T ±P L 4 * s <b ?K tK. 1 0 0 mL tiTU £ <b IC 
7jc 1 0 0 m L & im x. T M U (2 5t) iZ L tz '& . 6 L ?t o y'xf^x 
- r- ^ 4 5 0 m L -C ifc t > £ t£ £ ft f&L L o 7jc @ £ £ h K V x ;l/ 
x-f^ 2 0 0mLT-211Ift&tHL. y xf- ;>x - 7 /H ^ ti 

iuxnt, m ®m * mm ^ * ~> a x ttm l * & . & 

ifc * i/: 0 fflSfc * 3 5 g 4 Tft*li L «EE^^ T* 2 8-49 TC/ 9 

. 33kPaO®5r(6. 6g)'««^ a^'?) CH 3 CH(0CH 2 CH 2 C 
H=CH 2 )CH 2 0H (19. 2 g ) £ & tz <, G C«Sli 9 8 %t?*o fc. 

'H-NMR (399. 8MHzs igfljErCDCU, * ^ : TMS) S (ppm) : 1 . 1 2 (d. J = 6. 2Hz, 3 
H),2.35(tq, J = 1.3,6.7Hz,2H),3.42-3.48(m,2H),3.51-3.59(m,2H),3.64 
-3.69(m,lH),5.04-5. 15 (m, 2H) , 5. 79-5. 89 (m, 1H) Q 
[m 3 8 ]CH 3 CH(0CH 2 CH 2 CHC1CH 2 C1)CH 2 0H^ $g & M 
M 3 7 X'&tz G CltS 9 8 % <D CH 3 CH (0CH 2 CH 2 CH = CH 2 ) CH 2 0H ( 1 9 
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. 2 g ) =^7v^3 {c An, mm # * * r ] ) > r z -t % & b mw 

L tz o £ lfc * * v •> A ( 2 . 2 g ) , tK ( 3 . 6 g ) * UP x. & , 

i o *c k ±p l £ o £.m # a i $3 4 g/h<Dmz§&i£-c2mmf>k£ 

&As?zfe, GCt»ft?)}B***BL, v J- -f- ^ J. - x * (200 
m L) t tK (2 0 0mL) JD & o ^ & L , 

[09 3 9] CH 3 CH(0CH 2 CH2CHC]CH 2 C1)CH20C0CF(CF3)0CF 2 CF 2 CF3^ M it 

M 

00 3 8 TM# 7tCH 3 CH(OCH 2 CH 2 CHClCH 2 Cl)CH 2 OHOHfi&/&^ * 7 y * =i 
CAn, m m # * & J* 7* U > *~ L & * s <b it # L „ FCOCF (cf 3 ) 0CF 2 C 
F 2 CF 3 (5 0 g) £ F*I i& £ 2 5-3 0 V. iZ % % & & h 1 B# M »t T 

t t fc o iT^it, g & -c 3 n# m m w l , ttft&»7K*"*-h'j* 

A*8 0 m J £ 1*1 z& 1 5 VVkT X-tiQ z- tz 0 

*5 Om I ^nn*jU l 0 0 ra I UiDi, 3h fl£ L , * a n 
**/Alf«r*r«*i: LT#^ 0 3 <b 1 0 Om 1 T' 2 0 

t> :ftixf;i,= 4 o : i) x*m%LLtz&, n & v 'J * y Jl/ * ^ 
h ^ 5 7 * (IIII : AK- 2 2 5 ) 7 g 

^CH3CH(0CH 2 CH 2 CHClCH 2 Cl)CH 2 OCOCF(CF 3 )0CF 2 CF 2 CF3^ t# o G CM 
g(i 8 8 % r- & o o 

'H-NMR(399. 8MHz. i&j&rCDCls. ^ i£ :TMS) $ (ppm) : 1 . 21 (dd, J = l . 3, 6. 
3Hz,3H), 1.81-1. 93 (m, 1H),2. 19-2. 26 (m, 1H) , 3. 59-3. 65 (m, lH),3.68-3. 
80(m,4H),4.20-4.46(m,3H) o 

19 F-NMR(376.2MHz. mMiCdCU. * m : CFC 1 3 ) <* (ppm) : -80. 3 ( IF) , -81 . 
6(3F) , -82.4(3F) ,-86. 7 (IF) , -130. 0(2F) , -132. 0 (IF) 0 
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[M 4 0] CF2ClCFClCF 2 CF20CF(CF3)CF20C0CF(CF3)0CF 2 CF 2 CF3OMit^iJ 
5 0 OmLW^f ^^8* - R - 1 1 3 (3 1 3 g 

) * tU l X « # L , 2 5 ti:«o^:o ^-h^^-r^^mntcti. 2 
0 ti:§#L/:JtiPi> N a F ^ y h 3c « ® > * I if - l 0 °C \z '« # 
Lfc?£iP&*i£?!lfcSS:eLfco ft is , - 1 0 TCi:«#L/:^JP^i^li 

o mm if * * i . 3 vsmvxz &A;tz&, tt f 2 0 ti^ 

7 v m if * * , ffi 31 5 . 7 7L/hT*lB#F^P*;#d2^/io o f t , 7 

* * is * z m d -cvk § a * ft & h . #03 9 tm# £ ch 2 cichcich 2 ch 2 o 

CH(CH 3 )CH 2 0C0CF(CF 3 )0CF 2 CF 2 CF 3 (4. 63g) * R ~ 1 1 3 (100 

o^c, 7 y m if * §r iwi c at % t* i& § & * ft ^ h , ^ > -tf > m. m ** 

0. 0 1 g/mL-e&*R-l 1 3 Y§ i£ £ 2 5 X: h 4 0 "C K i T ffi 
L^3^6mLftAL, * - F * V- - "7 O ^ > -If f ft X □ & BJ *> , $ 
h IZ* - Y 7 U - 7 <D & n )\s 7 Z m tb , JE tl 0 . 2 0 M P a K ft 

ft h , ± I fi tf> > -I? > m fSL £ 3 m L ft A L , *-Y?U-7<D'<> 

tf ? 0 . 2 0MP ai:io/:i^f* - F * l^-707^3?f#*AAD 
fr7*ffl*bx ^ l Nf n * m »t fc o 

£<bC:> R tH O Sffc * 7 EI < «9 il L „ ^ > -b* > <D ft A ^* (i 0 . 
2 8 8 g ^ R - 1 1 3 <0 ft A M 12 2 9 m L T o 0 HC, S 3i 
2f * * 1 . 5 P# P*im # & A, o IM^^ !9 F-NMRT'5Ef U:U 
£ , SSHfc-S-feOJR^Ii 6 3 % -C * o tz o 

19 F-NMR(376. 0MHz, »<R :CDC1 3 . * *S : CFC 1 3 ) S (ppm) : -64. 7 (2F) , -76. 
5 ~ -80. 0 (IF) , -80. 0- -81 . 0 (4F) , -82. 2 (3F) , -82. 5 (3F) , -82. 0~ -82. 9 ( 
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IF) ,-86.4 - 88. 1 (3F), -117. 0 119. 7(2F) . -130. 4 (2F) , -131. 9 (IF) , -1 

32. 3 (IF) . -145.9(1F) 0 

[M 4 1] CH2=CHCH20CH 2 CH 2 CH 2 OCOCF(CF3)0CF2CF 2 CF3^^it^!( 

GCKI9 9 % ^CH 2 =CHCH 2 OCH 2 CH 2 CH 2 0H (13. 9g) tHJif* 
7 5 > (2 5. 4 g ) «r77^3i:Ati, 7KSTtjS#L/: 5 FCO 
CF ( C F 3 ) 0 C F 2 C F 2 C F 3 (41. 7 g ) £ 1*1 i& £ 1 0 *C & T 
£ & *> & 3&* ib 2 B# H ^IttlTL^o STfTt, SfiC LT 1 
m W L , zk 7k 5 0 m L iZ m z. tz 0 . 

®t>titz*B.%L*frmL, T1^tK5 OmL t ; 2i]St^L, mm** 7 
^y^At"KtLf:t, ^>i§L, a«t*»fe 0 «£EE9-eCH 8 -CHCH 2 0CH 
2 CH 2 CH 2 0C0CF(CF3)0CF 2 CF 2 CF3 (30. 3 g ) £8 9~9 0*C/1. 2k 
PaOf&UTHfc, GC*iejS«9 9%-C*o3to 

l H-NMR(300.4MHz. jt&:CDCl 3 , 36* :TMS) * (ppm) : 1. 95- 2. 03(m. 2H) 
, 3. 48 (t, J=6. 0Hz, 2H), 3. 94 (dt, J = l. 5, 6. 0Hz, 2H) , 4. 42- 4. 55 (m, 2H) , 5. 
16 (d, J = 10.5Hz, 1H) . 5. 24 (d, J = 17. 1Hz, 1H) ,5. 80- 5. 93 (m, 1H) C 

19 F-NMR(282.7MHz, »«£:CDC1 3 , iCFCU) $ (ppm) :-79.9(lF),-81. 

3(3F) , -82.2(3F) , -86. 6 (IF) , -129. 5 (2F) , -131 . 5 (IF) „ 

[$14 2] CF3CF 2 CF 2 0CF 2 CF 2 CF 2 0C0CF(CF 3 )0CF 2 CF 2 CF 3 c5D§!{ji M 

5 0 OmLO-vril'R* - R - 1 1 3 (3 1 2 g 

) <r iJD x X m W L , 2 5TC»w«o/5:o*-h^V'-r5!r^ffiniCli, 2 
orK^&Lfc^ipfl, NaF^^^li, i'JiOf- 1 OtlC^^f 
LfcfciPSfcifffllKiKitLfco * & > - 1 0 *C tc -t^ if L fc # m S? ^ »i 

mmttzmz * - h ? v - 7 iz m -f tz & <o m # & m ? << >^tiu 

o M m if * * 1 . 0B#raqK§£A,rt:&, S X if * X 2 0 % tz L tz 
7 7 * ** X £ , iS 6 . 4 7 L / h "C 1 ^ A/ o 

o r , 7 y IK # * £ f*) C ^ il T*^ # & ^ £ ^ 09 4 1 T ft CH 2 = 
CHCH 2 0CH 2 CH 2 CH 2 OC0CF(CF 3 )OCF2CF 2 CF3 (4. 99g) * R - 1 1 3 (1 
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0 0 g ) £»J»L/:#ifc*8. 0 B# M It "C & A L o 

o r £ , 7 y * # 7 £ m £ fa il -C >ft § ii * 4 * ? ^> . ^ > -b* > ft B. & 

0 . 0 1 g/mL-e&£R - 1 1 3 i§ ?£ £ 2 5 4 0 t{: I 

t> K :* - h ^ V' - 7 O tB □ ^ ^ 7* £ llfl JO , EE 13 0 . 2 0 M P a K fc 

6«FM«#*tt»t^o ^ ^ K JE # * * JE £ L , RJD«rtafiE«r4 0"Ci: 
^%ta^b , ±K©^>^f>iI^ 6 mL'/iAL, *-h*P-;7*co 
^ > -tr > a A □ £ tb , $ <b * - h^-yott!DA;^^Kfc, 
JE * * c 0 . 2 OMP a ICfto/rfc-T^T 1 *- h ? ^/«7';|#^ 

* 1 HI < 0 £ L o 

^ > -fe* > co ft A & S 14 0 . 2 1 9 g , R - 1 1 3 co ft A ^ S 14 2 1 

m L -C o rt: o 3 £ , m m if * £ 1 . 5B£Wi!fc£&A,rtfo 1 W 4& * ' 

9 F-NMRtgf L/:^:?), IE <t <0 JR !$£ (4 8 5 . 8 % T * o 

/Co 

,9 F-NMR(376.0MHz, v§^:CDCl 3 , * i£ : CFC 1 3 ) $ (ppm) : -79. 9 ( IF) . -82. 
1 (6F) , -82.3(3F) ,-83. 9(2F). -84. 7(2F). -86. 9 (IF), -87. 4(2F),-129. 6( 
2F) , -130. 2 (2F) , -130. 5 (2F), -132. 2 (IF) o 
[M 4 3 ] CF 3 CF 2 CF 2 0CF 2 CF 2 C0FcOg£ifi#] 

M 4 2 T# CF 3 CF 2 CF 2 0CF 2 CF 2 CF 2 0C0CF(CF 3 )0CF 2 CF 2 CF 3 (0. 8 g) * 
NaFt* (0. Olg) fc #fc 7 y A3 fctta* , IL< a# &4t 
V* ft h * 4 )V 7, cfi T? 1 2 Ot-Cl 0 B# K Jp m L /J 0 7 7 A 3 ± g& K 
(4 2 0 TCtiBJKWa L £ 6*11 L fc a <££P&, ifl 4* ^ ^ 7° ;w (0 

. 7g) S- HURL /Jo GC-MSKiD, CF 3 CF (OCF2CF2CF3) C0F43 J; IF 
HIE-fk^^^i^fiK^-C * & i t Zmm L £ o JR2*U4 5 7. 0 % T £ 

O /w o 
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19 F-NMR(376. 0MHz. mMlCDCU, mm :CFC1 3 ) S (ppm) :24. 4 (IF) , -81. 9 
(3F),-84. 7 (2F). -85.9 (2F), -121.7 (2F), -130.4 (2F)» 

[M4 4] CF 3 <CF 3 CF2CFj0)CFC00CH2CH(0CH2CHfCH3)CH3^ J: CTCFstCFsCF 
2 CF 2 0) CFCOOCH (CH 3 ) CH 2 (0CH 2 CH 2 CH 3 ) UMM 

v A n - f3>fvttiSTI4^f L/; 5 0 0 m L Eon^JS 

6 tc , 7*d tf 1/ 7 * * v K £ 1 -7°D/V - ;M^ii(J. Chem. Soc. P 
erkin Trans. 2, 199 (1993) ) IS « tf> ^ & T* it J& L , M J£H @ L T tz . 2 
- y a # * v - 1 - 7* n 7 - ju % l - 7° n # * v - 2 - 7* n /* 7 - 
;l/ £ X If 1 - ~f a 7 - /u tf> 6 2 : 3 4 : 4 ( -=E )Vit ) <Dm.&%!l (7 
7. 7 g ) i; h Vxf ^7 5 > ( 1 2 7 m L) £ in £ T }« # L „ FCO 
CF (CFs) 0CF 2 CF 2 CF 3 (15 1. 4 g ) fcrtfifc-lOlCJBlTK^fc^fc 
1 . 5 1$ S tMt T t$ T L tz o »Ti^T^, £S£LTll$Htt#L, 

4 0 0 mLi:ilU, AK- 2 2 5 (4 00mL) £ 2JD x. T IS «5 
# flfc * 4- -e 53- SI L fc c ^Wtm 4 0 0 m L "C «fe $> L, -x. 
U - * - -CWtffi Ltio (19 3. lg) HY** a~^ r b ¥~ 

7 7 4 - -Fffim L tz & tM'g L X . CF 3 (CF3CF 2 CF 2 O)CFCOOCH2CH(0CH 2 CH 2 C 
H 3 )CH 3 <fc CF 3 (CF 3 CF 2 CF 2 0) CFCOOCH (CH 3 )CH 2 (0CH 2 CH2CH 3 ) (7) 6 6. 1:33 

. 9 ( )Vit ) C0rl#% (90. 8g) Z'&tzo 

IM 4 5 ] CF 3 (CF 3 CF 2 CF20)CFC00CF 2 CF(0CF 2 CF2CF 3 )CF 3 :B X C/CF 3 (CF 3 CF 
2CF2O) CFC00CF (CFs) CF 2 (0CF 2 CF 2 CF 3 ) M it M 

3 0 0 0 mL^)-';IA'S*-^V-7l:, R-113 (187 
3g) HfliTSjlU 2 5T;fc«ofco#-h*U-7*J5r*ffim::tt 
, 2 0 tCft^Lfc^Slg, N a h^lll, i5 J: [5- 1 0 

Ltzi%w&%w.mKmw:Ltzo - 1 o t:tc«# l 
p>j±»*Lfefas-* - h * is - rcit tztixD&feigm? 4 y & m. « 

L 7 m tf 7 £ , «E & 8 . 9 1 L / h T 3 B# HQ & # & A £ 0 
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ore 7 v m ft * £ ft C it iS -C & £ A <b , 00 4 4 it 00 
•CH ^CF3(CF3CF 2 CF20)CFC00CH2CH(0CH2CH2CH 3 )CH3i3 £ V CF 3 (CF3CF2CF2O) C 
FC00CH(CH 3 )CH 2 (0CH 2 CH2CH 3 )O7E£-t/ (39. 95g) £ R - 1 1 3 ( 

798. 8 g ) iz m m l tz m m * a 2 . 5 m m * # r a a l & 0 

o i* I: , 7 y # X £ |W| c % ii -c £ a A & a* ib , ^ > >- ft Jg 
0 . 0 1 g/mLt*4R - 1 1 3 m%i* 2 5 °Cfr b 4 Ori:Jt#?S 

HlC^-h^^-r^mP^*^:/^*^ JE * * ? 0 . 2 0 M P a \z 
■botztc\?>-e± - Y ? v - 7 <r> ? y m ft * A P a> y' £ ffl & x , l 
B$HH#*ift/;o o?tJE**Hfffi^L, EtS 1*1 ft JK Sr 4 0 *C 4£ 

> M > ft A P «r *£> , Sfcfc*-h*U-r<Dffin^Jl/7'«:H|i& N JE 
7J 0 . 2 OMP a :5T^- h ^ 1/ - 7« 7 y i^f7 A 

□ A';P7^ffl)i)T, 1 I^FIif#4^it^, SfcU, El«l<ai£ffc* 1 0 
< ijjILfc, ^ > & A l£ :£ 12 0 . 3 0 9 g , R-l 1 3 O ft A 

i;f!i 3 0 ra L T* ^ o /: o Hi:, B. m ft * £ 2 . 0 B# ft § & A /i 
b SKlft^'F-NMRT^iLti:^, « IE 4fc £ 4& O JR $ (i , * 
*l ft 9 3 % £ «t ^ 9 l % T o 0 

[00 4 6] CF 3 CF(OCF 2 CF 2 CF3)COFOM^^O 
00 2 •e#^CF3CF(OCF2CF2CF 3 )C00CF 2 (0CF 2 CF2CF 3 )CF3 ( 6 . 6g) £N 
aF^* (0. 1 3 g ) i*t75^3Kfta*, K L < if # * ft 
% h * 4 )V A * *p T" 1 2 0 *C "C 4 . 5 B# K , 1 4 0 tf 2 B^riiDi L 
tz o 77^31^1: 7 0 r K ffi« W » L « at # * 3 L T «4K * ^ :/ ^ 
(5. Og) 4: M U L o GC-MSCi •} , CF 3 CF(0CF2CF 2 CF 3 )C0F^ 
i^StlT^^. C t tmmitza N M R JR 2g *i 7 2 . 6 % t' ^ o /: „ 

[00 4 7 ] CF3(CF3CF 2 CF2O)CFCOOCF 2 CF(OCF2CF2CF 3 )CF 3 O^it0!l 
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